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The  small  sized  pipe-enclosed  wires  of  many  old  type 
house  services  definitely  limit  the  customer’s  connected 
load. 

UBN  CABLE  construction  opens  the  neck  of  the  bottle 
hy  providing  uniform  capacity  from  pole  to  meter. 

LBN  CABLE  means  better  business  in  increased  kwh 
sales,  increased  merchandising  equipment  sales;  better 
service,  and  greater  convenience  for  the  cnstomer. 

LBN  CABLE  assures  continuity,  protection,  durability, 
appearance  and  economy.  It  discourages  current 
diversion. 
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New  Peaks 

for  Electrical  Business 


THE^E  is  a  strength  and  a  soundness  in 
the  electrical  industry  that  gives  it  power 
to  surmount  any  obstacles  that  stand  in 
its  path.  This  is  the  key  thought  brought  out 
at  the  meeting  of  the  electrical  manufacturers 
in  Chicago  this  week.  They  have  weathered 
the  NRA,  the  depths  of  the  depression  and  the 
“football  plunges”  of  the  New  Deal  and  ex¬ 
hibit  a  spirit  and  a  confidence  in  the  future  that 
should  be  inspiring  to  the  other  branches  of  the 
industry. 

In  the  opinion  of  President  F.  C.  Jones  of 
N.E.M.A.,  1936  will  create  a  new  peak  in  utility 
output  and  will  start  a  revival  of  capital  goods 
purchases  by  the  utilities.  Complete  recovery 
for  all  branches  of  the  industry  will  occur  in 
1937,  so  that  by  1938  or  1939  the  electrical 
industry  will  have  the  greatest  volume  of  busi¬ 
ness  in  its  history.  This  attitude  and  opinion 
were  reflected  by  all  those  in  attendance  and 
show  the  confidence  and  the  courage  of  the 
manufacturers  in  these  times  of  turmoil. 

This  branch  of  the  industry  has  been  hit 
hardest  by  the  depression.  It  has  under¬ 
gone  the  unparalleled  experimentation  of  the 
Administration  and  has  co-operated  fully  in  the 
planned  economy  and  social  security  endeavors 
of  the  New  Deal.  Manufacturing  executives  did 
this  while  recording  deficits  instead  of  profits 
and  while  many  of  them  could  barely  keep  the 
wolf  from  the  door.  When  the  NRA  was 
-quashed  they  cheerfully  went  on  to  other 
measures,  and  their  unflagging  co-operative 
spirit  under  the  conditions  earns  them  an  out¬ 
standing  place  in  the  record  of  American 
industry. 

Today  they  see  prosperity  in  the  oflSng. 
Their  business  has  increased  somewhat.  They 
have  stabilized  trade  practices  and  avoided  de¬ 
structive  price  competition.  They  will  work 


out  new  plans  on  trade  agreements  with  the 
Federal  Trade  Commission.  They  will  go  after 
business  in  the  belief  that  it  can  be  had  and 
that  they  can  prosper.  They  have  seen  the 
political  harassment  of  their  best  customers, 
the  utilities,  but  they  believe  this  persecution 
will  be  ineffective  and  has  an  offsetting  effect  in 
that  the  Administration  has  unwittingly  “sold” 
the  use  of  electricity  to  the  entire  country. 
These  men  are  business  realists,  and  it  is  en¬ 
couraging  indeed  to  find  them  in  full  strength 
and  confidence  and  with  the  determination  to 
carry  on  the  forward  progress  that  is  traditional 
in  the  electrical  industry. 

IN  GENERAL  the  program  of  the  manufac¬ 
turers  is  based  upon  getting  back  to  pros¬ 
perity  levels  as  quickly  as  possible.  They  are 
going  to  maintain  the  good  features  of  NRA  by 
their  own  acts.  They  are  going  to  strengthen 
the  co-operative  work  in  research  and  sales  pro¬ 
motion  under  N.E.M.A.  auspices.  They  stand 
ready  to  co-operate  with  the  other  branches  of 
the  industry  in  developing  business  and  in  im¬ 
proving  the  status  of  the  industry  in  all  aspects. 
They  stand  fully  pledged  to  the  virtue  of  private 
enterprise  conducting  the  business  of  this  coun¬ 
try.  They  believe  in  the  natural  ebb  and  flow 
of  goods  and  services  at  prices  which  are  deter¬ 
mined  by  the  volume  of  business  and  by  costs 
rather  than  those  fixed  by  artificial  barriers  or 
agreements. 

This  meeting  of  N.E.M.A.  was  inspiring  to 
those  in  attendance  and  exhibits  the  attitude  that 
should  prevail  in  all  branches  of  the  industry. 
Business  is  on  the  up-grade.  Despite  malad¬ 
justments  that  create  fears  for  the  future,  the 
manufacturers  are  determined  to  go  ahead,  to 
promote  their  business  and  to  lielp  bring  back 
recovery.  They  are  wagering  their  money  and 
their  man-power  on  a  prosperous  future. 


‘  ^ 


K  I.ECTRIFIED  DREDGE  PUMPS  RIVER  SILT  FOR  GOLD 

Gone  are  the  husky  clutches  and  brake  levers.  In  their  place  con¬ 
trol  handles  and  buttons  for  fingertip  accessibility.  Steel  mill 
control  for  the  monster  which  carries  its  pond  with  it  as  it  sifts 
the  bottom  for  the  gold.  (See  page  24  for  electrical  details.) 


Secondary  System  Economy 

m 

Service  and  Costs  Force  Limits — Method  of  General  Eco¬ 
nomic  Analysis  Adapted — Choice  of  Wire  Size,  Spac¬ 
ing,  Transformer  Size  Capable  of  Definite  Determination 


This  study  points  out  the  relative  importance  of  the  investment 
in  secondary  distribution  and  the  appreciable  savings  which 
can  be  made  by  designing  it  for  maximum  economy.  Adoption 
of  a  standard  of  No.  2  secondaries  with  a  standard  spewing  of 
600  to  800  ft.,  has  been  shown  as  justified  for  this  system. 
Economy  may  also  lie  in  the  smaller  sizes  of  conductors  and 
medium-sized  transformers  spaced  to  give  good  voltage  con¬ 
ditions.  This  article  on  distribution  is  presented  under  the 
auspices  of  the  E.E.I.  subcommittee  on  cost  of  distribution,  of 
which  the  author  is  a  member. 


INVESTMENT  in  distribution  trans¬ 
formers  and  secondaries  which 
serve  residential  and  small  com¬ 
mercial  customers  is  a  very  appre¬ 
ciable  portion  of  the  total  investment 
in  a  distribution  system.  The  money 
which  can  be  wasted  by  careless  or 
insufficient  consideration  of  the  de¬ 
sign  of  this  part  of  the  system  is  not 
often  recognized.  The  problem  may 
seem  simple,  yet  it  can  be  shown  that 
there  are  many  thousands  of  dollars 
difference  on  a  system  of  fair  size  be¬ 
tween  an  economical  design  and  one 
which  may  merely  give  satisfactory 


1  —  Relative  investment  per 
hOOO  ft.  of  secondary  with  wire  at 
10  cents  per  pound 

Losses  are  included. 


By  HOWARD  P.  SEELYE 

Detroit  Edison  Company 

service.  The  investment  may  well  be 
of  the  order  of  $500  or  more  per  1,000 
ft.  of  line,  exclusive  of  poles,  even  for 
relatively  light  loads,  and  an  excess 
of  $100  per  1,000  ft.  above  this  is  not 
at  all  difficult  to  realize,  if  insufficient 
study  is  given  to  the  problem.  On  a 
large  city  system  this  difiference  may 
represent  an  excess  investment  of 
$1,000,000  or  more  chargeable  to  the 
lack  of  proper  engineering. 

A  mistaken  idea,  frequently  encoun¬ 
tered,  is  that  an  economical  secondary 
should  have  large  conductors  and  rela¬ 
tively  large  transformers,  spaced  well 
apart.  This  is  probably  predicated  on 
the  fact  that  the  cost  of  transformer 
capacity  per  kva.  goes  down  as  the  size 
of  units  goes  up.  The  fallacy  of  this 
is  not  hard  to  show,  however.  A  little 
study  indicates  that,  for  a  distributed 
load  such  as  that  which  is  being  con¬ 
sidered,  if  the  transformer  spacing  is 
increased,  the  size  of  conductor  must 
be  increased  as  the  square  of  the  spac¬ 
ing,  in  order  to  obtain  the  same  voltage 
regulation.  Since  the  total  transformer 
capacity  must  remain  approximately 
the  same  regardless  of  spacing,  pro¬ 
vided  spacings  large  enough  to  obtain 
satisfactory  diversity  between  cus¬ 
tomers  are  used,  the  only  saving  ob¬ 
tained  by  the  wider  spacing  is  the 
decrease  in  transformer  cost  per  kva. 
This  saving  does  not  compensate  for 
the  increased  cost  of  conductors  be¬ 


yond  very  moderate  sizes,  except  at 
very  heavy  loadings.  In  general,  it 
has  been  found  that,  for  ordinary  resi¬ 
dential  service,  sizes  such  as  No.  4  or 
No.  2  wire  give  satisfactory  results, 
while  those  as  large  as  No.  00  to  No. 
0000  are  rarely  justified,  except  for 
occasional  “spot”  loads  of  consider¬ 
able  size  or  where  there  are  local  lim¬ 
itations  on  transformer  locations  or 
arrangement. 

The  material  given  in  this  article  is 
the  result  of  a  rather  extensive  study 
of  the  design  of  secondaries  as  applied 
to  the  Detroit  Edison  Company’s  sys¬ 
tem.  Costs  and  service  standards  used 
were  those  pertaining  to  that  system 
and  this  should  be  considered  in  at¬ 
tempting  to  apply  the  results  else¬ 
where.  For  this  reason  specific  cost 
figures  are  omitted  and  only  relative 
values  shown.  The  principles  and 
methods  developed,  however,  are  gen¬ 
erally  applicable  and  simileur  studies 
for  other  localities  will  no  doubt  give 
comparable  results. 

The  basic  principle  which  should 


Fig.  2  —  Relative  investment  per 
1,000  ft.  of  secondary  with  wire  at 
20  cents  per  pound 
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Fig.  3  —  Flicker 
chart,  voltage  drop 
with  20  amp.  at  115 
volts  and  50  per 
cent  power  factor 
Use  scale  correspond* 
ing  to  transformer 
used  for  transformers 
not  In  bank.  This 
chart  may  be  used 
for  banked  trans* 
formers  by  dividing 
scale  readings  at 
voltage  drop  by  2.  if 
motor  is  midway 
between  transform¬ 
ers. 
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Fig.  4— Variation  in  secondary  dis¬ 
tribution  investment  with  allowable 
flicker 

Shows  effects  of  limiting  voltage  dip; 
to  2  volts  with  transformers  banked  oi 
4  volts  with  unbanked  transformers. 
Assumptions:  116-volt  motor  starting 
current  20  amp.  at  60  per  cent  powei 
factor;  voltage  dip  computed  to  cus¬ 
tomer’s  service  pole ;  wire  price  10 
cents  per  pound,  effect  of  other  prices 
is  similar. 

underlie  all  distribution  design  is  that 
it  should  be  such  as  to  give  “the  least 
possible  cost  consistent  with  good 
service.”  Ideas  differ  as  to  what  is 
good  service,  but  some  standards  as  to 
allowable  voltage  regulation,  flicker, 
etc.,  must  be  set  up  as  a  starting  point 
in  a  study  of  this  kind.  In  general, 
the  controlling  factors  are: 

(a)  The  maximum  voltage  drop  to 
be  allowed  from  transformer  to  far¬ 
thest  customer  under  steady  load.  It 
is  difficult  to  make  any  exact  economic 
determination  of  this  quantity.  It  is 
obtained  by  consideration  of  the  total 
regulation  allowable  at  the  customer 
and  what  part  of  that  may  be  best  used 
up  in  the  secondaries,  allowing  for 
feeder  and  primary  drop,  transformer 
drop,  use  of  regulators,  etc.  For  the 
purpose  of  this  study  2\  per  cent  was 
assumed. 

(b)  Maximum  allowable  flicker  due 
to  motor-starting  currents.  Any  volt¬ 
age  dip  over  about  1^  volts  is  notice¬ 
able  under  some  circumstances,  and 
whatever  larger  limit  is  set  must  be 
determined  arbitrarily,  with  regard  to 


1,000  ft.  of  line  with  transformer 
loaded  to  75  per  cent  of  rating 
and  wire  at  10  cents  per  pound 

the  type  of  customer,  whether  or  not 
he  himself  causes  the  disturbance,  the 
frequency  of  occurrence  and  time  of 
day.  In  the  charts  given  here  a  dip  of 
2  volts  at  the  service  was  assumed  for 
banked  secondaries,  or  4  volts  for 
those  not  banked,  caused  by  a  20-amp. 
starting  current  at  low  power  factor. 

(c)  Voltage  drop  due  to  relatively 
large  concentrated  loads  such  as  elec¬ 
tric  ranges.  On  the  Detroit  system  a 
limit  of  6  volts  drop  on  test  with  the 
range  on  full  has  been  found  satisfac¬ 
tory,  since  such  a  condition  of  opera¬ 
tion  rarely  occurs. 

The  design  of  the  system  should  be 
such  that  the  limiting  conditions  of 
good  service  which  are  established 
shall  be  satisfied  and  that  the  cost 
shall  be  a  minimum  over  a  long  period 
of  time  with  increasing  load. 

In  this  study  the  criterion  used  for 
comparison  was  the  total  investment 
in  transformers  and  secondaries  (not 
including  poles)  per  1,000  ft.  of  line, 
including  capitalized  losses.  Uni¬ 
formly  distributed  load  was  assumed 
and  a  range  of  load  densities  {Ld  = 


kw.  per  1,000  ft.  of  line)  and  wire 
prices  were  included.  Continuous  sec¬ 
ondary,  which  is  a  practicable  condi¬ 
tion  in  Detroit,  was  assumed,  with 
transformers  spaced  as  desired  along  it. 

The  comparison  between  various 
wire  sizes,  assuming  as  a  basis  wire  at 
10  cents  per  pound,  is  found  in  Fig. 
1.  An  ideal  use  of  transformers  was 
made ;  that  is,  the  transformer  size  and 
spacing  were  taken  at  any  odd  amount 
necessary  to  carry  the  load  with  2^  per 
cent  voltage  drop  to  the  farthest  cus¬ 
tomer.  Such  an  assumption  is  par¬ 
tially  justified  by  considering  this  as 
an  average  condition  which  would  be 
approximated  by  standard  sizes  of 
transformers  at  various  spacings  deter¬ 
mined  by  field  conditions.  The  effect 
of  other  prices  of  wire,  underloading 
of  transformers  and  use  of  standard 
sizes  of  transformers  and  fixed  spac¬ 
ings  are  shown  by  other  charts.  Per¬ 
tinent  points  indicated  by  the  curves 
are: 

1.  The  marked  economy  of  the 
smaller  sizes  of  wire  at  low-load  den¬ 
sities.  No.  4  is  considerably  less  than 
No.  0  at  20  kw.  density,  for  example. 
The  excessive  cost  of  No.  0000  even  at 
very  high  densities  is  apparent. 

2.  No.  4  is  an  economical  size  up  to 
30  kw.  density.  Above  that  No.  2  is  to 
be  preferred  up  to  90  kva.,  which  is  a 
high  value  for  present  conditions. 

A  similar  curve  for  20-cent  wire  is 
given  in  Fig.  2.  The  economy  of 
smaller  wire  is  even  more  apparent  at 
this  price,  which  is,  of  course,  high  for 
present  conditions.  The  values  for 
any  intermediate  price  between  10  and 
20  can  easily  be  interpolated. 

A  chart  is  shown  in  Fig.  3  which 
gives,  for  any  given  size  of  secondary, 
transformer  spacing  and  transformer 
size,  the  voltage  dip  which  would  be 
caused  by  a  20-amp.  starting  current, 
using  normal  impedances  for  a  stand¬ 
ard  line  of  transformers.  The  advan¬ 
tage  of  banked  secondaries,  such  as 
are  used  in  Detroit,  is  very  evident 
from  this  chart.  On  such  secondaries 
the  flicker  at  a  point  midway  between 
transformers  is  just  half  that  shown  by 
the  chart,  since  half  of  the  current 
would  come  from  each  transformer. 

By  use  of  Fig.  3,  Fig.  4  was  devel¬ 
oped  from  Fig.  1.  It  shows  the  effect 
of  changing  the  design  so  that  the 
flicker  will  not  be  more  than  4  volts 
with  transformers  not  banked  or  2 
volts  banked.  The  important  feature 
is  the  change  in  the  shape  and  location 
of  the  curves  for  low  densities.  At  a 
density  of  10  kw.  a  larger  size  is  now 
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Fig.  6 — Relative  investment  per  1,000  ft.  of  No.  2  wire,  any  size,  any  loading  and  any  spacing 


more  economical  than  the  No.  6  indi¬ 
cated  by  Fig.  1.  Above  30  kw.  normal 
voltage  drop  controls  transformer 
spacing  and  there  is  no  change  in  the 
curves.  The  effect  with  a  copper  price 
higher  than  10  cents  would  be  similar 
(compare  Fig.  2). 

The  effect  of  underloading  trans¬ 
formers  is  shown  in  Fig.  5,  75  per  cent 
average  loading  being  used.  This  is 
perhaps  a  more  practical  basis  than 


7 — Accumulated  annual  charges 
for  No.  2  wire 

Load :  Increasing  from  10  kw.  per  1,000 
tt.  at  10  per  cent  per  year  for  five 
years  (to  16  kw.),  then  at  6  per  cent 
per  year  for  fifteen  years,  a  =  trans¬ 
former  spacing  changed  to  700  ft.  be¬ 
muse  of  excess  voltage  drop  at  900  ft. 
“xert  transformer  spacing. 


the  original,  since  on  most  systems, 
with  standard  sizes  of  transformers,  it 
is  impracticable  to  obtain  100  per  cent 
average*  loading,  although  it  has  been 
obtained  on  many  circuits  of  a  banked 
system  when  advantage  is  taken  of 
overload  capacity.  The  results  are 
similar  to  those  of  Fig.  1,  excepting 
that  economy  lies  in  somewhat  larger 
sizes  of  wire.  The  difference  in  abso¬ 
lute  values  should  be  noted,  however. 
At  20  kw.  density  and  No.  2  wire  the 
investment  is  approximately  10  per 
cent  higher  in  Fig.  5  than  in  Fig.  1. 
On  many  systems  the  transformer 
loading  averages  much  below  75  per 
cent  and  the  waste  is  evident. 

The  Detroit  system  serves  a  large 
number  of  electric  ranges.  Layouts 
are  now  made  with  a  view  to  being 
able  to  serve  a  range  anywhere  and 
still  hold  the  voltage  within  the  pre¬ 
scribed  limits.  Without  going  into  the 
detailed  computations  it  may  be  said 
that  No.  2  secondaries  and  a  trans¬ 
former  spacing  of  about  700  ft.  have 
been  found  most  satisfactory  for  this 
purpose. 

Choice  of  wire  size 

A  study  of  the  charts  which  have 
been  shown  and  others  of  similar  na¬ 
ture,  but  with  different  assumptions, 
which  are  included  in  the  investigation 
of  the  problem  leads  to  the  choice  of 
a  standard  wire  size  for  secondaries 
which  will  be  most  suitable  for  all  the 
surrounding  conditions.  If  the  restric¬ 
tion  on  flicker  is  liberal  and  no  very 
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Fig.  8  —  Accumulated  annual 
charges.  No.  2  wire,  over  20  years 
Load:  Increasing  from  10  kw.  per  1,000 
ft  at  20  per  cent  per  year  for  five 
years  (to  25  kw.)  then  at  7J  per  cent 
per  year  for  fifteen  years  (to  75  kw). 


high  load  densities  are  anticipated 
Figs.  1,  2  and  5  point  to  No.  4  or  even 
No.  6  as  an  economical  size.  If  the 
flicker  is  to  he  more  closely  limited 
and  fairly  large  load  densities  may  be 
anticipated  No.  2  may  be  better,  espe¬ 
cially  if  the  concentrated  load  is  an 
important  factor.  Under  field  condi- 
[Continued  on  page  66] 
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Variable-Voltage  Drive 
Boosts  Gold  Dredge  Output 


Improved  Power  Factor,  Reduced  Power  Con¬ 
sumption  and  Increased  Production  Accomplished 
for  500 -Cu.  Yd. -per -Hour  River -Bottom  Dredge 


The  drive  selected  consists  of  two 
protected  type  steel  mill  motors,  rated 
for  the  service  at  150  hp.  each.  Each 
motor  is  flexibly  coupled  to  an  in¬ 
closed  double  reduction  herringbone 
gear  set,  the  output  shaft  of  which 
drives  one  end  of  the  upper  tumbler 
shaft  through  the  medium  of  an  inter¬ 
mediate  gear  set  and  a  cut  bull-gear 
and  pinion.  The  motors  and  gears  are 
mounted  in  the  superstructure  at  ap¬ 
proximately  the  level  of  the  upper 
tumbler  shaft. 

The  generator  supplying  power  to 
the  twin  motors  of  the  main  drive  is 
the  major  element  of  the  motor- 
generator  set  driven  by  a  synchronous 
motor. 

For  an  efficient,  easily  and  rapidly 
manipulated  means  for  swinging  at 
adjustable  speed,  the  dredge  is 
equipped  with  twin  single-drum 
winches,  each  of  which  handles  one 


New  production  and  cost  records 
for  the  gold  dredging  industry 
are  being  set  by  Natoma  No. 
1,*  the  latest  addition  to  the  dredge 
fleet  of  the  Natomas  Company,  operat¬ 
ing  near  Folsom,  Calif.  Designed  by 
Lei  and  S.  Rosener,  San  Francisco, 
consulting  engineer,  the  fully  electri¬ 
fied  boatf  embodies  many  radical  de¬ 
partures  from  established  designs. 

The  basic  measure  of  the  effective¬ 
ness  of  a  gold  dredge  is  the  over-all 
cost  per  yard  of  material  handled,  so 
the  designer  made  a  direct  attack 
upon  both  of  the  controllable  aspects 
of  this  unit  cost,  namely,  fixed  charges 
per  yard  and  kilowatt-hours  per  yard. 
The  first  of  these — the  fixed  charges 
per  yard — was  attacked  by  designing 
for  maximum  production  rate  per 
dollar  of  investment.  This  called  for: 

(a)  Maximum  operating  speed  con¬ 
sistent  with  normal  or  reduced  main¬ 
tenance  costs. 

(b)  Elimination  of  all  lost  time; 
i.e.,  that  during  which  the  bucket  line 
is  not  bringing  up  gravel,  including 
time  for  maneuvering  the  boat. 

The  second  important  element  of 
the  unit  cost — kilowatt-hours  per  yard 
■ — was  attacked  by  minimizing  power 
losses  through  the  use  of  eflScient 
electrical  and  mechanical  equipment, 
and  regenerative  braking. 

Speed,  both  in  operation  and  ma¬ 
neuvering;  continuity  of  operation 
and  low  power  consumption  were, 
therefore,  the  yardsticks  by  which  the 
desirability  of  all  design  features 
were  measured. 

Study  of  the  bucket-line  drive  indi¬ 
cated  the  desirability  of  incorporating 
the  following  features: 

(a)  Variable  speed  to  permit  best  opera- 


By  CHARLES  STOECKLY 

General  Electric  Company, 

San  Francisco 


tion  in  varying  formations  and  depths  of 
overburden. 

(b)  Gearing  of  the  driving  unit  to  the 
bucket  line,  thus  eliminating  the  customary 
extremely  large  belt. 

(c)  Means  for  definitely  limiting  the 
torque  of  the  driving  unit  to  a  value  that 
would  prevent  mechanical  injury  should  the 
bucket  line  be  stalled. 

The  above  conditions  were  fully  met  by 
the  use  of  variahle-voltage,  direct-current 
motors — one  geared  to  each  end  of  the  upper 
tumbler  shaft — supplied  with  their  power  by 
a  three-field  direct-current  generator.  It 
proved  to  be  an  ideal  selection  because  (1) 
it  provides  the  desired  wide  speed  range 
without  the  losses  that  accompany  the  use 
of  wound  rotor  motors,  (2)  there  is  no  prob¬ 
lem  of  load  division  between  the  motors, 
since  they  are  operated  in  series,  and  (3) 
the  necessary  torque  limitation  is  an  inherent 
and  controllable  characteristic  of  the  sys¬ 
tem  using  the  three-field  generator  and  does 
not  depend  upon  the  operation  of  protective 
relays. 


Each  bow  winch  driven  through  inclosed  reduction  gears  by  75-hp.  coupled 
protected-type  steel-mill  motor 

These  two  motors  take  power  from  individual  three-field  generators  forming  a 
twin  unit  of  the  main  motor-generator  set. 


•See  frontispiece,  page  20. 
tFor  mechanical  details  see  Engineering 
and  Mining  Journal,  June,  1935,  pages  270- 
272. 
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The  dredge  is  equipped  with  two 
stackers.  The  conventional  drive,  con¬ 
sisting  usually  of  a  belted  slip-ring 
motor,  was  abandoned  in  favor  of 
squirrel-cage  motorized  speed  reducers 
of  weatherproof  construction,  flexibly 
coupled  direct  to  the  head  pulley 
shaft.  Two  of  these  gear-motor  units, 
each  rated  30  hp.,  440  volts,  are  used 
on  each  stacker,  one  being  coupled  to 
each  end  of  the  head  shaft.  This  ar¬ 
rangement  has  two  advantages  over 
the  use  of  a  single  motor: 


Lilly  hoist 
controller 
shuts  unit 
down  and 
applies 
brake  on 
overspeed 
or 

overtravel 
in  either 
direction 


of  the  bow  lines.  Here,  again,  variable- 
voltage  drive  was  chosen,  not  only 
because  it  provided  the  necessary  wide 
speed  range  economically  but  because : 

(a)  It  automatically  returns  to  the  system 
the  power  previously  wasted  in  braking  the 
overhauled  line. 

(b)  It  automatically  holds  any  selected 
constant  tension  in  the  hauled  line  without 
the  use  of  relays  or  contactors. 

(c)  It  saves  much  time,  in  the  aggregate, 
in  reversing  the  direction  of  swing  at  the 
end  of  the  cut. 

Ladder  hoist  drive  and  stacker 

A  separate  single-drum  hoist  was 
provided  to  raise  and  lower  the  tre¬ 
mendous  mass  of  the  ladder  and 
bucket  line.  Here  the  major  objective 
of  the  design  was  safety. 

The  drum  is  driven,  through  suitable  in¬ 
closed  gearing,  by  a  coupled  150-hp.,  900- 
r.p.m..  continuous  rated  three-phase,  ^-cycle, 
2.200-volt  slip-ring  motor.  The  size  was 
selected  after  a  heating  analysis  of  the  duty 
cycle,  which  involves  peak  hoisting  loads  in 
the  neighborhood  of  275  hp. 

The  control  for  this  motor  consists  of  a 
high-voltage  air-break  reversing  contactor, 
magnetic  secondary  panel  and  master  switch. 
It  provides,  in  addition  to  a  selection  of 
hoisting  speeds,  regenerative  braking  lower¬ 
ing,  graduated  plugging  for  stopping  in  the 
lowering  direction  and  off  position  setting 
of  the  i>rake. 

The  brake,  which  is  designed  along  the 
lines  of  a  service  brake  and  operates  on  the 
dnim,  is  gravity  set  and  is  operated  by  an 
air  cylinder  under  the  control  of  a  standard 
electrir  air-brake  valve. 

The  stern  winch  is  a  five-drum  unit 
driven  by  a  75-hp.,  900-r.p.m.,  2,200- 
volt,  ^lip-ring  motor  with  reversing 
magnetic  primary  and  secondary  con- 
hol.  Since  this  winch  plays  a  leading 
tole  in  the  maneuvering  of  the  boat, 
the  ea.^  and  speed  with  which  it  is 
controlled  is  of  vital  importance.  Ac¬ 
cordingly,  each  drum  is  equipped  with 
30  c'^ctropneumatically  controlled 
clutch  and  a  gravity  set  air  brake. 
These  brakes  are  fitted  with  the  latest 


Three-field 
generators 
in  motor- 
generator 
set 


Power  for  d.c.  motors  Is  derived  from  a  five-unit  motor-generator  set  consisting 
of  a  500-hp.,  0.8-power  factor,  1,200-r.p.m.,  three-phase,  60-cycle,  2,200-volt  syn¬ 
chronous  motor,  the  three-field  generators  and  a  suitable  exciter  supplying  125- 
volt  power  for  excitation  of  the  motor  field  and  all  the  direct-current  machinery. 
Motor  proportioned  to  give  unity  power-factor  operation  of  dredge  as  a  whole. 


(a)  The  structural  problem  was  simpli¬ 
fied  as  a  result  of  the  balanced  weight 
distribution. 

(b)  As  a  result  of  slightly  overpowering 
the  drive,  either  motor  alone  will  handle  a 
stacker  under  moderate  load  conditions,  thus 
insuring  continuity  of  operation. 

Power  is  supplied  through  a  shore 
cable  at  2,200  volts  from  a  900-kva., 
60-kv.  to  2.3-kv.  transformer  substa¬ 
tion.  Provision  is  made  for  attaching 
the  cable  at  either  side  of  the  boat. 

A  most  unusual  feature  of  .the 
dredge  is  the  control  room  in  the  hull. 
This  space,  normally  unused,  is 
broken  up  into  a  series  of  compart¬ 
ments  by  watertight  bulkheads,  and 
one  of  these  compartments,  on  the  cen¬ 
ter  line  of  the  boat  behind  the  ladder 
well,  has  been  used  to  house  all  of 
the  control  and  the  main  motor-gener¬ 
ator  set. 

The  switchgear  and  control  of  all  motors 
is  incorporated  in  a  dead-front  steel-panel 
switchboard,  with  hinged  panels  and  plenty 
of  working  space  both  front  and  rear.  The 
control  room  is  well  lighted,  neatly  arranged 
and  kept  clean  by  being  supplied  with  fil- 

[Continued  on  page  80] 


type  of  self-lapping,  air-brake  valves 
to  permit  holding  any  desired  braking 
pressure. 

Limit  switches  on  the  spud  hoist 
and  an  overspeed  switch  on  the  motor 
operate  to  shut  down  the  unit  and 
apply  the  brakes. 


ONE -THIRD  MORE  OUT¬ 
PUT  AT  ONE- SIXTH  LESS 
UNIT  COST — Dredge  Natoma 
is  producing  35  per  cent  more 
yards  per  hour  than  any  other 
comparable  boat  in  the  fleet, 
at  a  15  per  cent  reduction 
in  kilowatt-hours  per  yard. 
Speeds  up  to  30  buckets  per 
minute  are  regularly  used, 
maintenance  charges  are  low 
and  maneuvering  time  has 
been  reduced  to  a  fraction  of 
that  formerly  required. 
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One-Cycle  Carrier 

By  PHILIP  SPORN  .  .  .  C.  A.  MULLER 

American  Gas  &  Electric  Company,  New  York 


The  art  of  relaying  is  receiving  a 
new  impetus  from  developments 
in  radio.  Carrier  currents  and 
vacuum  tubes  offer  some  great 
opportunities  to  save  money  and 
to  improve  relaying  performance. 
This  article  is  a  sample  of  new 
development.  It  should  interest 
all  electrical  engineers  and  manu¬ 
facturers  of  radio  and  relay  equip¬ 
ment.  It  is  the  new  and  better 
things  that  now  receive  attention. 


CARRIER  -  CURRENT  relaying 
has  definitely  passed  out  of  the 
trial  period  and  has  now  been 
accepted  as  an  indispensable  tool  in 
the  hands  of  the  transmission  system 
designer  and  operator.  As  such,  it  has 
been  and  is  now  being,  almost  daily, 
applied  to  furnish  complete  high-speed 
protection  for  transmission  lines  and 
systems.  A  number  of  steps  in  the 
development  of  a  practical  system  of 
carrier  relaying^  and  extensive  oper¬ 
ating  experience  with  such  relaying- 
have  been  given  in  previous  articles 
in  the  Electrical  World.  All  the 
schemes  described  employ  power- 
directional  relays  at  each  station  to 
determine  in  combination  whether  the 
fault  is  an  internal  or  external  fault 
and  to  control  transmission  and  recep¬ 
tion  of  carrier  current.  The  speed  of 
actuating  of  trip  circuits  of  such  relay 
systems  has  been  from  8  to  3  cycles,® 
with  a  fairly  definite  limit  at  the  lower 
of  these  two  values. 

Although  higher  speeds  of  tripping 
were  always  sought,  the  need  for  this 
became  particularly  acute  since  a 
number  of  important  power  system 
developments  have  taken  pldce  that 
have  indicated  the  necessity  of  reduc¬ 
ing  the  relay  time  as  close  to  the  theo¬ 
retical  absolute  minimum  (in  power- 
directional  relay  practice  ^  cycle)  as 
possible.  Among  these  may  be  men¬ 
tioned  the  3-cycle  breaker,  such  as  the 
impulse  breaker,  and  other  breaker 
developments  operating  in  that  order 
of  time.  The  more  thorough  studies 

'“Carrier  Current  Proves  Its  Effective¬ 
ness,”  Electrical  World,  September  10, 
1932,  and  "Carrier  Current  Relaying  Sim¬ 
plified,”  Electrical  World,  October  28, 
1933. 

*“Tube  Experience  in  Carrier  on  Power 
Systems,”  Electrical  World,  February  2, 
1935. 

*Electrical  Engineering,  January  1935, 
pages  109-115,  and  subsequent  discussions. 

^Electrical  Engineering,  November,  1933, 
pages  758-9. 


and  investigations  of  system  stability 
recently  carried  out  have  shown^  ma¬ 
terial  increases  in  the  power  limits  of 
combination  generator  and  transmis¬ 
sion  line  systems  running  to  as  much 
as  20  per  cent  when  switching  time 
was  decreased  from  6  to  3  cycles  (in 
terms  of  60  cycles).  Again,  with  the 
impelling  motive  of  reducing  the  in¬ 
vestment  per  kilowatt  of  capacity  that 
is  so  predominant  today,  more  and 
more  attention  is  being  given  to  the 
use  of  the  single-circuit  transmission 
line  wherever  possible,  particularly  in 
cases  where  the  capacity  to  be  trans¬ 
mitted  requires  no  more  than  a  single 
circuit. 

A  study  of  the  speed  of  reclosing 
necessary  to  obtain  the  equivalent  of 
continuous  service,  even  though  flash- 
over  occurs,  has  shown  that  in  most 
cases  the  equivalent  of  continuity 
could  be  obtained  if  reclosing  can  be 
made  within  10  cycles  from  the  initia¬ 
tion  of  the  fault.  For  such  service,  if 


6  cycles  is  taken  as  the  waiting  time 
between  the  extinction  of  the  arc  and 
the  time  of  reclosure  so  as  to  prevent 
restriking  of  the  arc  due  to  incom¬ 
plete  deionization  (and  a  great  deal 
of  work  that  has  been  done,  although 
incomplete,  has  indicated  that  this 
time  lies  between  4  and  6  cycles) ,  and 
figuring  the  maximum  time  of  clear¬ 
ing  the  fault  as  3  cycles,  there  is  left 
for  the  relay,  if  the  10-cycle  limit  is 
to  be  followed,  a  maximum  of  1  cycle. 
In  this  article  such  an  arrangement  is 
outlined;  a  description  of  an  actual  in¬ 
stallation  and  results  of  tests  showing 
actual  performance  will  be  given. 

A  fundamental  diagram  of  the  high¬ 
speed  arrangement  is  shown  in  Fig.  1, 
which  gives  an  arrangement  without 
ground-directional  relays.  As  will  be 
seen,  the  outstanding  feature  is  the  em¬ 
ployment  of  three  simple,  multi-con¬ 
tact,  instantaneous,  overcurrent  relays 
in  combination  with  one  three-phase, 
power-directional  relay  with  voltage 


Under  normal  conditions  the 
IDP  directional  relay  con¬ 
tacts  are  held  closed  by  volt¬ 
age  restraint  applying  plate 
voltage  to  the  transmitter, 
but  the  transmitter  does  not 
operate  due  to  the  normally 
closed  contacts  "B”  of  the 
SC-3  current  relays  applying 
a  negative  bias  to  the  screen 
grid  of  the  transmitter.  Fur¬ 
ther,  the  RCC  receiver  relay 
contacts  are  held  open  by  the 
closed  contacts  “C”  of  the 
SC-3  relays  energizing  re¬ 
ceiver  relay  coil  from  the 
station  battery.  In  case  of 
an  external  fault,  the  Instan¬ 
taneous  SC-3  relays  operate 
at  both  stations  to  remove 
voltage  restraint  from  the 
directional  relays,  bias  from 
the  screen  grid  of  the  trans¬ 
mitters  and  local  battery 
supply  from  receiver  relay 
coils.  The  Instant  that  the 
bias  Is  removed  from  the 
screen  grids  the  transmitters 
at  both  stations  operate, 
thereby  holding  receiver  re¬ 
lay  contacts  open.  At  the 
station  where  the  power  flow 
is  from  the  bus  into  the  line  the  directional  relay  contacts  open,  stopping  the  local  trans¬ 
mitter  from  operating,  but  at  the  other  station  the  transmitter  is  operating  causing  carrier 
to  be  received,  preventing  the  receiver  relay  contacts  from  closing.  After  three  cycles,  the 
PAA  lockout  relay  contacts  at  both  stations  close,  to  prevent  the  receiver  relay  contacts 
from  closing  on  sudden  reversals  of  power  flow  after  the  fault  Is  cleared.  Therefore,  at 
both  stations  the  receiver  relay  contacts  remain  open,  thus  preventing  tripping  of  the  cir¬ 
cuit  breakers.  In  case  of  an  internal  fault  the  operation  is  similar  except  that  the  direc¬ 
tional  relay  contacts  will  open  at  both  stations,  stopping  transmission  of  carrier  and  caus¬ 
ing  the  receiver  relay  contacts  to  close  at  both  stations  and  trip  their  respective  breakers. 

Fig.  1 — High-speed  carrier  current  relay  circuit 
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Relaying  Accomplished 

Superfast  Relaying  Makes  Possible  Maximum  Use  of  Transmission 
Lines  With  Single  Line  Service  Continuity  as  the  Attainable  Goal 


restraint,  and  one  receiver  relay.  All 
contacts  of  the  instantaneous  overcur¬ 
rent  relay  are  circuit  opening  except 
the  tripping  contacts,  which  are  circuit 
closing.  This  combination  gives  a 
circuit  having  the  equivalent  of  a  con¬ 
tinuous  carrier  circuit,  with  the  battery 
taking  the  place  of  carrier  under  nor¬ 
mal  conditions;  at  the  same  time  it 
eliminates  all  the  disadvantages,  such 
as  reduced  tube  life,  interference,  etc., 
of  continuous  carrier. 

The  system,  moreover,  because  of 
the  use  of  a  single  relay,  lends  itself 
to  a  maximum  reduction  in  the  time 
required  for  tripping,  that  time  being 
determined  by  the  sum  of  the  time  re¬ 
quired  to  operate  the  circuit-opening 
contacts  of  the  power-directional  relay, 
plus  the  time  required  to  close  the 
contact  of  the  receiver  relay;  this  is 
based  on  the  assumption  that  the 
multi-contact  instantaneous  relay  time 
is  less  than  the  time  of  opening  of  the 
power-directional  relay.  This  has 
proved  no  difficulty,  as  will  be  brought 
out  later,  since  such  a  relay  can  be 
made  to  function  at  0.1  cycle.  The 
time  for  circuit  opening  of  the  power- 
directional  relay  used  in  the  present 
arrangement  is  between  0.4  and  0.5 
cycle,  and  the  time  of  closing  of  the 
receiver  relay  is  approximately  0.3  of 
a  cycle,  making  the  fundamental  min¬ 
imum  time  approximately  0.8  cycle. 
A  more  detailed  description  of  the 


Fig.  2 — Trip  circuit  energized  in  less 
than  one  cycle 


High-speed  attachment  employed  on  os¬ 
cillograph  made  possible  reading  of  time  to 
0.02  cycle.  Time  of  placing  simulated  short 
definitely  indicated  in  the  fifth  trace  from 
the  top.  As  will  also  be  seen,  voltage  re¬ 
straint  was  removed  from  the  directional 
relay  after  0.15  cycle,  bias  from  the  screen 
grid  was  removed  after  0.12  cycle  and  the 
local  battery  supply  from  the  receiver  re¬ 
lay  coil  was  removed  after  0.14  cycle.  Car¬ 
rier  was  received  Instantaneously  after  the 
bias  from  the  screen  grid  was  removed 
and  ceased  after  0.76  cycle.  The  IDP 
directional  relay  contacts  opened  after  0.66 
cycle.  The  difference  between  the  above 
two  intervals  is  due  to  inherent  lag  in  the 
receiver  coil.  The  trip  circuit  was  ener¬ 
gized  by  the  closing  of  the  receiver  relay 
contacts  after  0.98  cycle.  It  will  be  noted 
from  the  above  that  the  receiver  relay 
closed  its  contacts  0.32  cycle  after  the  direc¬ 
tional  relay  contacts  opened  and  0.22  cycle 
after  the  receiver  relay  coil  was  completely 
de-energized,  giving  a  relay  time  of  ap¬ 
proximately  0.25  cycle. 


working  of  the  circuit  is  given  in  the 
text  accompanying  Fig.  1. 

For  situations  involving  more  sen¬ 
sitive  ground  fault  protection,  particu¬ 
larly  for  conditions  where  minimum 
ground  fault  currents  are  less  than 
twice  normal  load  currents  over  the 
line  section  involved,  the  arrangement 
in  Fig.  1  is  somewhat  modified,  but 
substantially  the  same  arrangement  is 
employed  except  that  in  case  of  a 
ground  fault  control  is  taken  away 
from  the  phase  relays  and  the  ground 
relay  functions  independently  of  the 
phase  relays  from  a  transmitter  stand¬ 
point. 

A  high-speed  carrier  installation 
has  just  been  completed  on  the  double¬ 
circuit  132-kv.  line  between  Cabin 


Creek  and  Turner  on  the  system  of 
the  Appalachian  Electric  Power  Com¬ 
pany.  Here  the  problem  of  speed  was 
particularly  acute,  faced  as  the  system 
was  by  the  necessity  of  reducing 
surges  to  an  absolute  practical  mini¬ 
mum  on  account  of  a  particularly  sen¬ 
sitive  series  of  2,000-  and  2,700-hp. 
compressors  driven  by  synchronous 
motors  with  limited  WR^.  A  further 
difficulty  introduced  was  the  fact  that 
the  line  was  comparatively  short  and 
that,  therefore,  standard  schemes  of 
obtaining  relatively  high  speed,  such 
as  instantaneous  current  relays,  left 
too  large  a  portion  of  the  line  unpro¬ 
tected  by  fast-clearing  protection. 

Outwardly  the  installation  hfis  sub¬ 
stantially  the  same  appearance  as  that 


Phase-to-phase  fault  just  be¬ 
yond  the  Turner  substation.  As 
will  be  seen,  voltage  restraint 
from  the  directional  relay,  bias 
from  the  screen  grid  and  the 
local  battery  supply  from  the 
receiver  relay  coll  were  all  re¬ 
moved  0,10  cycle  after  the  short 
had  occurred.  Carrier  was  re¬ 
ceived  instantaneously  after  the 
hlas  from  the  screen  grid  was 
removed  and  ceased  after  the 
fault  was  cleared.  The  IDP 
directional  relay  contacts  opened 
after  0,44  cycle,  stopping  trans¬ 
mission  at  Cabin  Creek  station, 
^t  carrier  was  received  from 
^^er  station,  which  continued 
to  transmit  until  the  fault  was 
leai^,  since  the  fault  current 
WM  flowing  Into  the  bus  at  Tur- 
PAA  lockout  relay 
after  3.5  cycles,  indl- 
offset  in  the  carrier 
cceived  element  indication. 


^lOP  CONTACTS  OPEN  -  0.44^ 
^LOCAL  BATTERr  OfF-O.IO*V 


A  A  A  A 

TIMING  WAVE 

vvvv 

Fig.  3 — Full  blocking  of  trip  circuit  for  entire  duration  of  short-circuit 
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of  other  carrier  installations  previ¬ 
ously  decribed.  ^  ^  Coupling  is  phase 
to  ground,  using  porcelain  type 
capacitors  of  35  kv.  rating,  with  the 
carrier  equipment  located  adjacent  to 
the  coupling  capacitors  and  the  relay 
equipment  forming  part  of,  and  being 
located  close  to,  the  other  switchboard 
equipment.  Connection  between  the 
two  consists  of  an  underground  six- 
conductor  standard  control  cable. 

It  was  felt  that  because  of  the  new¬ 
ness  of  the  idea  it  would  be  necessary, 
before  cutting  the  equipment  into 
operation,  to  test  thoroughly  the  func¬ 
tioning  of  its  component  parts,  as  well 
as  the  performance  of  the  equipment 
as  a  whole.  For  this  purpose  a  num¬ 
ber  of  simulated  short  circuits  with 
phantom  currents  applied  to  the  sec¬ 
ondaries  of  the  current  transformers 
were  made,  using  a  high-speed  oscil¬ 
lograph.  This  not  only  eliminated  the 
possibility  of  the  placing  of  unneces¬ 
sary  short  circuits  on  the  system  later 
on  for  the  final  tests,  but  gave  an  ac¬ 
curate  check  of  the  performance  on  the 
various  component  parts.  Results  of 
one  test  are  shown  in  Fig.  2. 

With  the  above  check  on  the  func¬ 
tioning  of  the  various  component 
parts,  a  series  of  short  circuits,  both 
internal  and  external,  on  the  Cabin 
Creek  -  Turner  line,  totaling  some 
fifteen,  were  made,  both  phase  to 
phase  and  phase  to  ground.  The  usual 
methods  employed  in  such  testing 
were  followed  through,  a  back-up 
breaker  being  provided  for  the  breaker 
under  test  and  oscillographic  equip¬ 
ment  being  employed  at  the  two  ends 
of  the  line.  A  typical  oscillogram  of 


\imi 


"'“w  n'vA/WWWW\A 


A  A  /\  M  « 
V  v 


jnj- 


'lOP  CONTACTS  OPEN-  0.44  4/ 


VEO  -  0.60^ 


.GRID  BIAS  orr  -  O.IO'V 


CURRENT-  1470  AMPS 


Itri 


TRIP  CIRCUIT  ENERGIZED  -  0.84 'V 


Fig.  4 — Internal  phase-to-phase  short 
circuit  cleared  in  0.84  cycle 

Blocking  removed  in  0.60  cycle  and  trip 
circuit  energized  in  0.84  cycle  after  the 
inception  of  short  circuit. 

Bias  from  the  screen  grid  was  removed 
0.10  cycle  after  the  short  had  occurred. 
Carrier  was  received  instantaneously  after 
the  bias  from  the  screen  grid  was  removed 
and  continued  to  be  received  for  0.60  cycle 
after  the  fault  had  occurred.  The  IDP 
directional  relay  contacts  opened  after  0.44 
cycle,  stopping  transmission  at  Cabin 
Creek  station.  The  trip  circuit  of  the  cir¬ 
cuit  breaker  was  energized  after  0.84  cycle, 
when  the  receiver  relay  contacts  closed. 
The  fault  current  was  equal  to  1,470  pri¬ 
mary  amperes,  which  produced  a  secondary 
current  of  36.8  amperes,  which  was  7.36 
times  pick-up  current  of  the  instantaneous 
SC-3  overcurrent  relays. 


an  external  fault  is  shown  in  Fig.  3 
and  a  typical  oscillogram  of  a  phase- 
to-phase  internal  fault  in  Fig.  4. 

A  summary  of  eight  of  the  tests 
made  covering  both  phase-to-phase 
and  phase-to-ground  conditions,  inter¬ 
nal  and  external,  is  shown  in  the  table. 
It  will  be  noted  that  for  external  faults 
carrier  was  transmitted  from  the  sta¬ 
tion  where  the  power  flow  was  from 
the  line  into  the  bus  and  was  received 
at  both  stations  during  the  entire  time 
the  fault  was  on  the  system.  Further¬ 


more,  in  no  case  did  the  receiver  relay 
contacts  close  to  energize  the  trip  cir¬ 
cuit.  On  the  internal  faults,  wliich 
were  all  made  with  the  oil  circuit 
breaker  at  the  Turner  end  open,  it  will 
be  noted  that  the  directional-relay  con¬ 
tacts  opened  from  0.44  to  0.70  cycle, 
depending  upon  the  magnitude  of  the 
fault  current.  Further,  it  will  be  ^een 
that  in  practically  all  cases  voltage  re¬ 
straint,  grid  bias  and  local  battery 
were  removed  after  0.10  cycle  and 
that  after  the  directional-relay  con¬ 
tacts  opened  the  receiver  contacts 
closed  with  an  elapsed  time  of  from 
0.20  to  0.30  cycle. 

The  average  time  of  functioning  for 
the  receiver  contacts  to  close  was  well 
below  a  cycle,  but  it  is  apparent  that 
if  a  fault  current  is  sufficient  to  open 
the  directional-relay  contacts  within 
less  than  0.60  cycle,  the  tripping  time 
can  always  be  made  less  than  one 
cycle.  In  this  connection  the  develop¬ 
ments  in  directional  relays  now  under 
way  hold  out  promise  of  cutting  the 
time  of  the  present  directional  relays 
in  two;  this  will  therefore  make  pos¬ 
sible  the  reducing  of  the  total  time  of 
tripping  to  the  neighborhood  of  0.75 
cycle.  The  results  to  date,  however, 
including  complete  tests,  fully  justify 
the  belief  that  a  one-cycle  system  is 
practical  and  could  be  obtained  with¬ 
out  material  complications  as  contrast¬ 
ed  with  systems  heretofore  developed. 

The  breaker  speeds  attainable  at  the 
time  carrier  was  first  developed  on  a 
practical  basis  were  of  the  order  of 
5-8  cycles.  The  development  of  the 
breaker  art  definitely  called  for  a 
faster  relay  system.  This  is  now  an 
accomplished  fact. 


Carrier  Relaying  Tests  on  American  Gas  &  Electric  System 

Internal  Faults 
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Survey  Technique 

in  Rnral  Electrification 


Bay  State  Study  Costs  $60  per  Mile  of  Prospective  Extension — 
Eight  Miles  Covered  in  Detail  per  Week  by  Each  Field  Party 


IN  MAKING  the  recently  completed 
state-wide  rural  electrification  sur¬ 
vey  in  Massachusetts  the  F.E.R.A., 
under  J.  W.  Young,  director,  was 
obliged  to  work  out  its  own  methods 
of  coverage,  as  no  previous  data  were 
available  on  which  to  base  an  estimate 
of  the  time  and  amount  of  work  in¬ 
volved.  Massachusetts  is  roughly  120 
miles  long  by  about  50  miles  wide, 
omitting  Cape  Cod,  and  the  total  area 
of  the  state  is  8,266  square  miles.  It 
was  assumed  that  probably  2,000 
miles  of  line  extensions  would  be  un¬ 
covered,  and  since  it  was  known  that 
recent  extensions  were  reaching  into 
territory  with  four  to  six  customers 
per  mile,  it  was  estimated  that  the  po¬ 
tential  customers  would  total  at  least 
8.000  to  10,000.  It  was  decided  to 
carry  on  the  work  in  all  portions  of 
the  state  at  the  same  time,  so  as  to 
have  all  sections  completed  as  soon  as 
possible. 

To  administer  the  project,  it  was 
planned  to  divide  the  state  into  dis¬ 
tricts,  each  county  constituting  a  dis¬ 
trict.  As  a  comparatively  small  amount 
of  survey  work  was  anticipated  around 
Boston,  three  counties  in  that  vicinity 
were  combined  and  the  two  island 
counties  of  the  state  were  combined 
with  the  nearest  land  county.  Thus, 
ten  districts  were  established,  each  in 
charge  of  a  super- 


ployed  and  was  responsible  for 
the  personnel  required  for  work  in 
his  territory  and  for  the  character  of 
data  gathered  by  the  field  crews  before 
this  material  was  forwarded  to  Boston 
for  further  use. 

Division  of  field  work 

The  field  work  was  divided  between 
mapping  and  interviewing  prospective 
customers  located  on  the  routes  of  the 
proposed  extensions. 

Mapping  was  done  by  field  parties 
of  three  men  each,  consisting  of  a 
chief  and  two  chainmen.  An  automo¬ 
bile  was  furnished  by  one  of  the  men 
for  transporting  the  party  to  and  from 
the  locations  for  survey  operations, 
the  owner  being  reimbursed  on  a  mile¬ 
age  basis.  The  number  of  such  parties 
varied  from  two  to  twelve  for  each 
district,  depending  on  the  amount  of 
work  in  each.  The  party  chiefs  were 
generally  civil  engineers,  qualified  by 
long  experience  in  survey  work,  and 
in  most  cases  at  least  one  man  in  a 
party  had  some  previous  knowledge  of 
distribution  line  construction. 

The  field  work  was  conducted  as 
follows: 

After  securing  maps  from  the  local 
utility  showing  its  existing  distribution 
lines,  a  reconnaissance  trip  by  a  field  en¬ 
gineer  was  made  over  the  roads  indicated 
as  unelectrified,  quickly  to  eliminate  those 


not  to  be  included  in  the  survey  (generally 
uninhabited)  and  to  locate  feasible  roads 
for  a  detailed  survey  by  one  of  the  field 
parties.  The  party,  on  arrival  at  the  road 
designated  for  survey,  would  make  a  brief 
sketch  of  the  last  primary  pole,  noting  the 
number  and  other  pertinent  information. 
Using  this  as  a  starting  point,  and  with  the 
surveyor’s  usual  chaining  operations,  they 
would  measure  and  make  notes  of  the 
location  of  each  rural  resident  or  prospec¬ 
tive  customer  along  the  road,  together  with 
all  physical  features  which  might  have  a 
bearing  on  the  layout  of  a  line.  Each  ex¬ 
tension  was  numbered  and  recorded  on  a 
master  map  to  indicate  its  exact  location. 

All  houses  and  farm  buildings  along  the 
road  were  located  and  each  was  given  an 
identifying  number,  together  with  the 
owner’s  name.  Soil  conditions  were  de¬ 
termined,  the  amount  of  necessary  tree 
trimming  was  designated  and  notes  made 
on  the  location  of  side  roads,  gates  leading 
into  fields,  culverts,  bridges,  high  embank¬ 
ments,  fills,  etc.  The  average  production 
for  this  work  was  8  miles  per  party  for  a 
35-hour  week. 

When  it  was  impossible  to  carry 
on  the  field  work,  because  of  weather 
or  road  conditions,  the  field  parties 
worked  in  their  district  offices  tran¬ 
scribing  notes  and  mapping  surveyed 
roads  to  a  scale  of  400  ft.  per  inch. 

Interviewing  prospective  customers 

The  second  phtise  of  the  field  work 
was  the  interviewing  of  prospects, 
which  followed  the  field  survey  of  the 
road.  As  far  as  possible,  men  were 
selected  for  this  part  of  the  work  on 
[Continued  on  page  82] 


visor  reporting  to  the 
project  director  at 
the  Boston  head¬ 
quarters.  The  super¬ 
visors  were  generally 
civil  engineers  well 
acquainted  with  local 
roads  and  other  con- 
<litions  Each  em- 


Quciriionnaire  form 
o*cc  in  calls  on 
rural  dwellers 
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This  niortar-like  nnit,  bftieath  a  statue, 
rontaing  a  spotliKht  hooded  to  prevent 
gpill  light  reaching  the  eye  of  pagserghy 


Lights  and  Lighting 

SAN  DIEGO’S  fair,  known  as  the  California-Pacific  International  Expo¬ 
sition,  is  one  of  those  rare  fairs  in  which  buildings  and  grounds  are 
destined  for  perpetuation.  As  a  result  the  electrical  installation  foi 
lighting  and  exhibitors’  uses  has  many  characteristics  of  a  permanent  job. 
Main  distribution  feed  for  the  fair  is  from  two  substations  of  3,500  and 
6,000  kva.  capacity,  each  supplied  from  two  ll^^-kv.  lines  of  the  San  Diego 
Consolidated  Gas  &  Electric  company.  Distribution  is  at  4,000  volts  through 
underground  lead  sheath  varnished  cable  feeders  to  individual  substations 
in  each  building.  Three-phase  power  is  supplied  as  required  from  open- 
delta  banks  at  these  points.  The  substation  at  the  Ford  building,  for 
instance,  carries  a  connected  load  of  2,000  kw.  with  a  1,090-kw.  peak, 
while  other  exhibitors’  requirements  run  from  6  to  35  watts  per  square  foot. 


White  light  to  illuminate  flower  gardeng  ig  di¬ 
rected  downward  from  miggion-hell  reflectors 
studded  with  green  glass  heads  through  which 
light  shines,  giving  the  units  a  low  intensity  glow 


Coneealed  in  the  hox-like  top  of  this  pergola  are  units  wtileh 
throw  multi-colored  lights  on  the  surrounding  eucalyptus  trees. 
High  up  on  the  tree  at  the  extreme  right  may  he  seen  another 
nnit  pointed  upward 


View  showing  details  of  the  vertical  strip! 
which  conceal  lights  for  the  fluted  ex¬ 
terior  of  the  Ford  hiiildiiiK 


A  single  exception  to  the  Spanish  or  .Vite*. 
architecture,  the  Ford  building  consists  of 
two  cylindrical  structures.  The  first  or 
entrance  structure  is  fluted  and  white 
light  provided  by  incandescent  lamps  eoo' 
cealed  in  vertical  troughs  illuminates  ih 
exterior.  Louvered  skylights.  In  whl® 
mercury  vapor  and  Incandescent  lamps 
combined,  light  the  interior  of  the  btulo- 
ing,  providing  an  intensity  of  30  ft. -candles 
on  the  floor  level  30  ft.  below- 
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Colored  Spot,  Flood  and  Trough  Lights  Extensively 
Used  to  Enhance  the  Spanish  and  Aztec  Architecture 


Simple  modernistic  street  standards 
are  used  for  general  (round  liKhtin( 


“Birdhouses”  are  used  to  conceal  flood- 
Uchts  which  illuminate  the  bnildinics 


Mirror-like  pools  reflect  the  floodlighted  buildings  and 
trees  surrounding  them,  enhancing  the  elTect  produced 
by  the  blue,  rose  and  amber  colored  lights,  directed  on 
the  buildings  from  trough-type  units  concealed  In  the 
foliage. 


A  typical  Installation,  this 
footlight  trough,  placed 
alongside  a  building,  is  con¬ 
cealed  from  view  by  a  wall 
and  foliage 


White  floodlighU  on  the 
California  tower  bring  out 
the  detail  of  many-colored 
tiles  in  mosaic  designs  on 
both  tower  and  dome, 
while  surrounding  trees 
are  lighted  In  several 
colors,  one  color  for  each 
bunch  of  foliage 


Fifteen  colored  sun  arc  spots,  fed  from  a 
Motor-generator  set,  revolve  atop  the 
organ  pavilion,  creating  the  effect  of 
“northern  lights” 


a  standard  which  holds 
“oodlights  for  the  Ford 
oailding  may  be  srw  the 
"*•1*^  steel  cones  of  a  mod- 
unit  which  lights 
we  grounds.  Behind  each 
letbsek  of  the  music  bowl 
^  in  the  background 
’'"F  “«hts  are  concealed. 
'*'>'eh  lllnminate  its  interior 
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the  number  of  tamperers  among  this 
poorer  class  of  customers  is  high,  they 
do  not  divert  much  energy  because 
they  have  so  few  lights  and  appliances 
to  uj^e.  Therefore,  the  decision  as  to 
the  economic  justification  of  recon- 
struding  services  with  tamper-proof 
equipment  cannot  necessarily  be  deter¬ 
mined  by  the  prevalence  of  tamperers 
in  the  territory,  but  rather  by  the 
amount  of  energy  diverted  per  cus¬ 
tomer.  However,  the  fact  cannot  be 
overlooked  that  small  amounts  of  en¬ 
ergy  would  fall  in  the  higher  brackets 
of  energy  charge  if  properly  metered, 
whereas  large  amounts  of  energy 
would  be  billed  for  the  most  part  in 
the  lower  brackets. 

The  investigation  shows  that  prob¬ 
ably  the  most  fertile  field  for  conver¬ 
sion  of  suspect  territory  equipment  to 
tamper-proof  installations  is  among 
the  moderate  and  heavy  users  of 
energy  rather  than  among  the  small 
users,  even  though  there  be  more  tam¬ 
perers  among  the  latter.  But,  of 
course,  this  refers  to  territories  where 
energy  diversion  is  prevalent. 

Referring  to  Table  II,  it  will  be  no¬ 
ticed  that  energy  diversion  is  effec¬ 
tively  reduced  by  meter  connection 
boxes  and  detachable  meters  installed 


Table  I — Comparison  of  Service  Transformer  Output  With 
Collective  Registration  of  Corresponding  Customer’s  Meters 

Applies  to  a  typical  area  where  tampering  was  prevalent 


Kw.-Hr. 

Kw.-Hr. 

Kw.-Hr. 

Kw.-Hr. 

Per  Cent 

Registered 

Kw.-Hr. 

Registered  Output  Serv- 

Unac- 

XJnao- 

No.  of 

Customer’s 

Meter 

Plus  Meter 

ice  Trans. 

counted 

counted 

Billing  Period 

Customers 

Meters 

Lose 

Loss 

Metert 

for 

for 

Feb.  14-March  15 . 

18 

690 

19 

709 

995 

286 

28.8 

March  15-April  16 . 

18 

687 

21 

708 

1,055 

347 

32.9 

April  16-May  15 . 

19 

655 

20 

675 

1,049 

374 

35.7 

May  1 5-June  14 . 

18 

697 

20 

717 

985 

268 

27.2 

June  14- July  16 . 

18 

673 

21 

694 

971 

277 

27.5 

July  16-Aug.  15 . 

18 

788* 

19 

807* 

875* 

68* 

7.8* 

Aug.  15-Sept.  14 . 

18 

753* 

19 

772* 

778* 

6* 

0.8* 

Sept.  14-Oct.  16 . 

18 

877 

21 

898 

910 

12 

1.3 

Oct.  16-Nov.  14 . 

18 

822 

19 

841 

843 

2 

0.2 

^Detachable  meters  instaUed  indoors  on  all  services.  Started  7-30-34,  completed  ^6-34. 
tAdjusted  for  test  meter  and  service  line  losses  at  I }  watts  per  service. 


in  new-sequence,  all-metal  services. 
However,  in  the  meter  connection  box 
installations  the  energy  diversion  in¬ 
creases  somewhat  in  several  cases  a 
few  months  after  the  installation. 
Subsequent  inspection  of  services  re¬ 
vealed  broken  seals  on  some  of  the 
boxes — a  clear  indication  of  tamper¬ 
ing.  But  as  long«as  the  seal  has  to  be 
broken  and  cannot  be  duplicated  by 
the  tamperer,  energy  diversion  cannot 
be  carried  on  for  very  long  without 


detection.  This  is  true  only  on  new 
sequence  installations,  for  the  reason 
that  these  are  the  only  installations  on 
which  it  is  practical  to  enforce  a  seal¬ 
ing  program. 

On  old-style,  metal-inclosed  instal¬ 
lations  with  fuses  ahead  of  the  meter 
the  utility  cannot  enforce  fuse-box 
sealing  vigorously,  because  in  case  of 
a  blown  fuse  the  customer  is  obliged, 
thereby,  to  call  the  electric  trouble  de- 
[Continued  on  page  S4] 


Table  II — ^Percentage  of  Energy  Unaccounted  for  in  Suspect  Areas 


Figures  in  light  face  type  indicate  unaccounted  for  energy  before  installation  of 
corrective  means,  figures  in  italic  during  period  of  installation  and  boldface  figiu-es 
after  installation.  At  the  feet  of  certain  columns,  I  indicates  meter  connection 
boxes  installed;  II,  meters  equipped  with  U-jumper  prevention  devices;  III,  glass 
terminal  shields  installed;  IV,  detachable  meters  installed,  and  V,  detachable 


meters  installed  only  on  siupect’e  services.  The  asterisk(*)  in  column  *‘L”  indi¬ 
cates  the  substitution  of  meter  connection  boxes  for  the  glass  terminal  shields 
first  installed  in  this  area. 

The  large  negative  figures  in  column  “P”  were  caused  by  unavoidable  delays 
in  reading  the  meters  of  certain  customers. 


C  I  D  I  E 
28.8 


35.7 


I  J 


N  O  P  Q  R  S 


9.8 


14.4  —0.9  17.7  I  8.6  I  29.9 


6.8  14.2  12. S  20.8  13.6  14.5 


12.4  18.9 


14.0  22.4  17.2  13.5  15.3 


14.4  17.6  17.4  15.5 

13.3  28.2  20.2  19.3 

17.2  10.4 


11.8  17.2 


l.l  10. S  16.2 
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High  Frequency  for 

High-Speed  Motors 

Factors  Affecting  Selection  of  Power  Sources 
and  Motors  for  Drives  That  Require  Compact 
Motors  or  Omission  of  Intermediate  Transmission 


WITH  the  ever-increasing  use 
of  alternating-current  motors 
for  built-in  application  to 
machines,  tools  and  appliances  there 
frequently  arises  a  demand  for  motors 
to  operate  at  higher  speeds  than  those 
obtainable  with  normal  frequency 
supply.  With  60  cycles,  for  example, 
the  maximum  motor  speed  obtainable 
is  that  of  a  two-pole  unit,  or  3,600. 
Higher  motor  speeds  must  be  obtained 
by  increasing  the  frequency.  If  the 
frequency  should  be  doubled  a  two- 
pole  motor  would  operate  at  7,200. 
By  the  use  of  other  frequencies,  and 
different  numbers  of  poles  in  the 
motors,  it  is  possible  to  obtain  vir¬ 
tually  any  speed  that  may  be  desired 
up  to  the  limits  of  practical  construc¬ 
tion. 

High-frequpncy  motors  are  gener¬ 
ally  employed  where  they  avoid  the 
necessity  of  intermediate  transmissions 
such  as  gear,  belt  or  chain  drives. 
Their  high  running  speeds  permit 
comparatively  small  units  for  their 
developed  horsepower,  which  is  an 
advantage  in  portable  tools,  machines 
and  appliances  whose  weight  must  be 
minimized.  One  of  the  largest  fields 
of  application  is  in  wood  working, 
since  high  spindle  speeds  are  neces¬ 
sary.  On  wood-working  machines 
having  a  number  of  individually 
driven  spindles  the  compact  frame 
dimensions  of  high-speed  motors  are 
especially  adapted  for  built-in  design. 

Two  generally  employed  methods 
of  obtaining  -frequencies  in  excess  of 
that  of  the  supply  line,  which  we  will 
consider  as  60  cycles,  involve  the  use 
of  motor-generators,  or  frequency  con¬ 
verters. 

Motor -Generators — K  motor-genera¬ 
tor  employed  for  frequency  changing 
requires  a  generator  having  a  suffi¬ 
cient  number  of  poles  to  produce  the 


By  GEORGE  H.  HALL 

Consulting  Engineer 
Douglaston,  N.  T. 


High-frequency  motors  enter  the 
industrial  and  utility  markets  as 
new  tools.  The  equipment  is  per¬ 
fected.  Either  performance  speci¬ 
fications  or  the  elimination  of  ac¬ 
cessory  speed-control  equipment 
may  warrant  the  use  of  these 
motors.  Utility  power  salesmen, 
industrial  engineers  and  electrical 
manufacturers  should  be  inter¬ 
ested  in  this  new  development. 
Its  full  possibilities  for  use  are  not 
yet  realized. 


desired  frequency  when  running  at  the 
speed  of  the  driving  motor.  The  num¬ 
ber  of  generator  poles  required  may 
be  calculated  from  the  basic  formula, 
P  =  F  X  60  X  2.  Hence,  if  a  fre- 
R.P.M. 

quency  of  120  cycles  is  desired  and 
we  have  a  driving  motor  having  a 
speed  of  1,800,  the  generator  would 
require  eight  poles.  Other  frequencies 


Fig.  1  —  Elements  of  a  frequency 
converter 


can  be  obtained  by  using  generators 
having  more  or  less  than  eight  poles 
or  by  using  motors  of  a  different 
speed.  The  limitations  to  the  use  of 
the  motor-generator  are  reached  when 
the  desired  frequency  requires  speeds 
greater  than  those  dictated  by  good 
practice  or  by  the  expensive  and  cum¬ 
bersome  construction  of  generators 
with  an  excessive  number  of  poles. 

While  the  use  of  motor-generator 
sets  is  less  common  than  that  of  fre¬ 
quency  converters,  due  to  higher  cost 
and  necessity  of  attendance,  there  is  a 
decided  advantage  in  their  favor  in  that 
the  high-frequency  output  is  inde¬ 
pendent  of  voltage  fluctuations  in  the 
supply  lines.  General  practice  is  in 
favor  of  the  motor-generator  for  in¬ 
stallations  exceeding  100  kw.,  al¬ 
though  the  choice  should  not  be  made 
without  considering  all  of  the  factors 
of  operation  and  attendance,  and 
weighing  any  advantages  thus  secured 
against  the  higher  first  cost.  For 
plants  in  which  direct  current  only  is 
available,  but  where  motors  are  to  be 
operated  on  high-frequency  powei, 
only  the  motor-generator  can  be  em¬ 
ployed  as  the  frequency  converter  is 
dependent  upon  alternating-current 
excitation. 

Frequency  Converters — frequency 
converter  consists  of  a  motor-driven 
induction  generator,  similar  to  a 
wound-rotor  motor,  but  arranged  for 
alternating-current  excitation  of  the 
stator.  Such  a  generator  is  essentially 
a  transformer,  in  which  the  stator 
forms  the  primary  winding  and  the 
rotor  the  secondary.  If  the  rotor  is 
held  stationary  the  output  frequency 
will  be  the  same  as  the  supply  line 
and  the  voltage  will  be  determined  by 
the  rotor  winding.  If  the  generator 
is  driven  in  a  direction  opposite  to 
that  of  its  rotation  as  a  motor,  he- 
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Figs.  2  and  3 — Double*  and  single-unit  induction  frequency  converters 


quency  and  voltage  will  be  generated 
proportional  to  its  speed.  The  output 
from  the  frequency  converter  will 
therefore  consist  of  a  voltage  and  fre¬ 
quency  due  to  transformer  action  plus 
a  generated  frequency  and  voltage 
depending  upon  its  speed.  By  proper 
selection  of  the  driving-motor  speed 
and  the  number  of  generator  poles, 
we  may  obtain  virtually  any  frequency 
needed  for  the  operation  of  motors. 

Expressed  as  a  formula.  Output  Frequency 

R.P.M.  X  Poles  ,  .  „ 

=  - ^  ^  2 - Frequency. 

As  an  example,  consider  a  fre¬ 
quency  converter  operated  by  440 
volts,  60-cycle  service  for  operating 
120-cycle,  220-volt  motors.  A  stand¬ 
ard  440-volt,  60-cycle  induction  motor 
running  at  1,800  would  be  used  to 
drive  a  four-pole  generator.  The  rotor 
winding  would  be  such  that  trans¬ 
former  action  would  give  110  volts. 
With  the  rotor  revolving  at  full  syn¬ 
chronous  speed  the  generated  output 
would  be  60  cycles,  110  volts,  which, 
added  to  that  supplied  by  transformer 
action,  results  in  a  total  output  of  120 
cycles,  220  volts. 

Since  any  voltage  and  frequency, 
within  working  limits,  may  thus  be 
obtained  by  the  use  of  the  frequency 
converter,  it  is  desirable  from  prac¬ 
tical  considerations  that  certain  bases 
he  standardized  for  the  windings  of  the 
converters  which,  when  designed  for 
the  base  voltage  and  frequency,  may 
he  employed  for  producing  any  volt- 
and  frequency  in  the  series  to 
'vhich  they  are  adopted.  Those  which 
are  now  generally  accepted  are  classi¬ 
fied  as  follows: 

Series  Based  on 

Normal-fi  equency  60  cycles,  220  volts 

high  frequency  120  cycles,  220  volts 
oecond  high-frequency  200  cycles,  114  volts 
“ortable  hand  tool  and 
,  machinery  180  cycles,  220  volts 

wnerally  adopted,  but  not  yet  standardized. 


The  frequencies  and  voltages  avail¬ 
able  by  use  of  frequency  converters 
designed  upon  these  bases  are  given 
in  Table  I. 

Since  the  total  output  of  a  frequency 
converter  is  the,  sum  of  the  generated 
output  and  that  supplied  by  trans¬ 
former  action,  the  motor  used  for 
driving  the  converter  need  be  only 
large  enough  to  develop  the  generated 
portion  of  the  total  output.  Therefore 
the  motor  will  be  considerably  smaller 
than  would  be  needed  in  a  motor- 
generator  set  in  which  the  total  high- 
frequency  output  is  supplied  by  the 
generator.  For  a  converter  to  operate 
on  60  cycles  and  deliver  60  kw.  at  90 
cycles,  60/90ths  of  the  total  output,  or 
40  kw.,  would  be  due  to  transformer 
action,  leaving  but  20  kw.  to  be  gen- 


Output  Voltage  and  Frequency 
Values  in  General  Use 

The  base  figures  raprejeut  the  frequencies  and  volt¬ 
ages  for  which  the  converters  are  built.  The  succeed  - 
ing  ratings  are  the  frequencies  and  voltages  for  which 
converters  of  each  series  may  be  used. 


Normal- 

First  High- 

Second  High- 

Frequency 

Frequency 

Frequency 

Series 

Series 

Series 

60  Cycle, 

1 20  Cycle, 

200  Cycle, 

Based  on 

220  Volts 

220  Volts 

114  Volts 

Cycles 

Volts 

Volts 

Volts 

75 

275 

. . . 

80 

293 

90 

330 

100 

367 

183 

120 

440 

220 

150 

275 

180 

330 

200 

114 

240 

137 

300 

171 

360 

205 

420 

240 

480 

274 

540 

308 

Portable-Hand-Tool  Series 

175 

214 

180 

220 

.  .  . 

crated.  This  would  require  a  driving 
motor  of  but  30  hp.,  whereas  a  motor- 
generator  would  require  one  of  90  hp. 

Frequencies  below  normal  may  be 
obtained  by  running  the  converter  in 
the  direction  of  phase  rotation  of  the 
stator,  but  for  reduced  frequencies  or 
for  those  but  slightly  above  normal 
the  motor-generator  is  generally  pref¬ 
erable  to  the  converter.  At  the  low 
frequency  points  the  converter  effi¬ 
ciency  is  poor  and,  due  to  slow  speeds, 
the  ventilation  is  inadequate  so  that 
high  operating  temperatures  may 
occur.  As  a  working  limitation  it  is 
considered  good  practice  to  employ 
the  converter  only  when  the  output 
frequency  is  at  least  25  per  cent  above 
normal.  On  the  established  60-cycle 
basis  this  would  indicate  the  use  of 
converters  for  output  frequencies  of 
75  cycles  and  above. 

For  limited  conditions  a  single-unit 
converter  may  sometimes  be  used  to 
advantage.  This  type  of  converter  is 
similar  in  construction  and  appear¬ 
ance  to  the  wound-rotor  motor,  the 
high  frequency  being  taken  from  the 
collector  rings.  For  60/180-cycle  con¬ 
version  the  stator  would  be  equipped 
with  a  4/8-pole  winding.  The  four- 
pole  flux  acts  on  the  rotor  winding, 
causing  it  to  rotate  at  1,800  r.p.m., 
while  the  eight-pole  flux  acts  as  in  the 
conventional  converter,  generating  a 
frequency  of  120  cycles,  which,  added 
to  the  supply  frequency,  results  in  an 
output  frequency  of  180  cycles.  Simi¬ 
larly,  by  using  a  2/8-pole  combina¬ 
tion  running  at  3,600  r.p.m.  an  output 
frequency  of  300  cycles  may  be  ob¬ 
tained. 

The  primary  of  a  converter  may  be 
wound  for  operation  on  either  two-  or 
three-phase  power,  but  the  secondary 
is  almost  invariably  built  for  three- 
phase  output.  Consequently,  the  mo- 
[Coniinued  on  page  90] 
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Gas  Testing 

of  Cable  Sheaths 

New  Development  of  the  Western  Union 
Telegraph  Company — Uses  Gas  Pressure, 

Wax  Dams  and  Special  Equipment 

By  D.  P.  DICKIE 

Assistant  Engineer  of  Lines  Western  Union  Teiegraph  Company 


Gas  testing  on  aerial  cable 


Noteworthy  improvements  in 
the  practice  of  testing  com¬ 
munication  cables  with  gas  to 
determine  the  integrity  of  their  sheaths 
have  recently  been  made  by  the  engi¬ 
neers  of  the  Western  Union  Telegraph 
Company.  The  following  is  a  general 
outline  of  the  gas-testing  procedure 
now  employed  by  the  telegraph  com¬ 
pany  and  a  brief  discussion  of  several 
of  the  more  important  developments 
in  testing  methods  and  equipment. 

Communication  cable  employed  in 
outside  telephone  and  telegraph  plant 
is  predominantly  of  the  paper-insu¬ 
lated,  lead-sheathed  variety.  Since 
the  paper  used  in  such  cables  is  not 
impregnated  in  any  way,  its  effective¬ 
ness  as  insulation  is  entirely  dependent 
on  the  exclusion  of  moisture  from  the 
core,  and  hence  on  the  maintaining 
of  the  sheath  airtight. 

Lead  sheathing  unfortunately  is  ex¬ 
tremely  susceptible  to  mechanical 
injury.  Where  cables  are  carried 
aerially  on  pole  lines  considerable 
trouble  is  experienced  as  a  result  of 
thrown  stones,  gunshots  and  the  abra¬ 
sive  action  of  the  rings  employed  to 
support  the  cable.  Underground  cables 
are  often  injured  while  work  is  being 
performed  in  the  manholes  and  during 
excavation  work  on  the  part  of  other 
companies.  Such  cables  are  also  sus¬ 
ceptible  to  electrolysis. 

While  much  can  be  and  has  been 
done  to  ameliorate  the  causes  of 


trouble,  it  is  evident  that  some  of  them 
cannot  be  controlled.  By  reason  of 
this  fact,  the  only  available  course  is 
constantly  to  watch  the  cables  with  a 
view  to  the  detection  of  faults  or  in¬ 
juries  before  they  have  progressed  to 
the  point  where  the  operation  of  the 
plant  is  jeopardized.  Until  recently 
dependence  was  placed  on  close  and 
frequent  visual  inspections.  Such  in¬ 
spections,  if  thorough,  were  costly, 
and  even  where  carried  on  painstak¬ 
ingly  seldom  revealed  any  but  the 
larger  defects.  It  was  with  a  view  to 
the  obtaining  of  a  more  precise  and 
dependable  means  of  fault  protection 
that  gas  testing  was  taken  up  by  the 
major  communication  companies  sev¬ 
eral  years  ago. 

Principle  of  testing 

Briefly,  the  principle  of  gas  testing 
is  as  follows:  A  gas,  usually  oil- 
pumped  nitrogen,  is  injected  into  the 
cable,  filling  the  interstices  between 
the  conductors  until  a  pressure  of  from 
10  to  20  lb.  per  square  inch  is  built 
up  within  the  sheath.  The  presence  of 


This  is  a  new  method  used  to 
test  cables.  While  used  on 
communication  cables,  it 
should  have  a  wide  application 
in  the  utility  field.  Cable  engi- 
neers  and  manufacturers 
should  note  this  new  develop¬ 
ment. 


defects  at  splices  is  then  determined 
by  painting  the  splice  with  a  soap 
solution  and  watching  for  bubbles. 
The  presence  of  defects  in  lengths  of 
cable  between  splices  is  determined 
by  measuring  pressures  at  points 
along  the  cable  and  plotting  graph¬ 
ically  the  pressure  gradient  with  re¬ 
spect  to  the  length  of  the  cable.  Low 
points  in  the  curve  so  obtained  theo¬ 
retically  indicate  the  location  of  the 
leaks. 

In  order  to  obtain  a  dependable 
pressure  gradient,  the  gas  must  be  pre¬ 
vented  from  escaping  in  any  way  ex¬ 
cept  through  the  faults  which  are 
being  sought.  This  is  done  by  dividing 
the  cable  into  gastight  sections  by 
means  of  dams  at  the  ends  of  the 
cable  and  at  intermediate  points, 
usually  about  2^  miles  apart. 

The  problem  of  developing  a  dam 
that  was  satisfactory  and  that  could  be 
installed  economically  was  a  diflScult 
one.  Originally  the  attempt  was  made 
to  sectionalize  the  cable  and  seal  its 
ends  by  introducing  hot  paraffin  or 
some  other  compound  into  certain  of 
the  splices.  Such  dams  seldom  proved 
satisfactory,  since  minute  cracks  al¬ 
most  invariably  opened  up  in  the  seal¬ 
ing  material  as  a  result  of  the  unequal 
coefficient  of  expansion  of  the  com¬ 
pound,  the  splicing  sleeve,  the  paper 
insulation  and  the  conductors.  After 
a  great  deal  of  experimentation,  dur¬ 
ing  which  many  types  and  varieties 
of  dams  were  tried  out,  the  Western 
Union  was  successful  in  developing 
what  is  known  as  the  tri-sectional  dam. 

This  dam  can  be  installed  at  any 
desired  point  in  a  cable.  hen  thf 
location  for  the  dam  has  bet'n  deter- 
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mined  a  section  of  the  cable  about  4 
ft.  in  length  is  heated.  A  mineral  wax 
is  then  injected  under  high  pressure 
through  an  inlet  in  the  sheath  near  the 
center  of  the  heated  section.  This  wax 
is  allowed  to  cool.  The  central  por¬ 
tion  of  the  impregnated  length  is  then 
reheated  and  a  mixture  of  mineral 
wax  and  rosin  oil  injected.  This  latter 
material  seals  effectively  any  minute 
cracks  that  have  opened  in  the  wax 
during  its  period  of  cooling  and,  since 
it  remains  in  a  semi-viscous  state, 
serves  to  seal  any  openings  which 
may  subsequently  occur  by  reason  of 
temperature  changes. 

Cable  preheated  for  wax  dams 

The  apparatus  used  in  preheating 
the  cable  section  before  introducing 
the  wax  for  making  a  dam  is  shown  in 
Fig.  1.  A  jacket  is  formed  around 
the  cable  by  means  of  a  section  of 
split  rubber  hose,  which  is  closed  by 
winding  with  rubber  tape.  Steam  gen¬ 
erated  by  a  low-pressure  steam  boiler 
is  fed  into  the  jacket,  thus  raising  the 
temperature  of  the  cable  to  the  re¬ 
quired  point. 

The  wax  used  in  making  the  cable 
dam  is  introduced  into  the  cable  by 
means  of  the  combination  wax  tank 
and  high  pressure  pump  shown  in  Fig. 
i  2.  Heating  is  accomplished  by  placing 
I  the  tank  on  an  ordinary  splicer’s  fur¬ 
nace  and  the  wax  is  injected  into  the 
!  cable  by  the  hand-operated  pump. 

After  dams  have  been  established  at 
the  desired  points  in  the  cable  to  be 
tested,  gas  valves  are  installed  at  each 
end  of  each  test  section  and  at  inter¬ 
mediate  half-mile  points.  The  sheath 
is  first  punctured  by  means  of  a  sheath 
punch,  comprising  a  cutter  with 
beveled  teeth.  This  cutter  is  of  such 
a  length  that  it  penetrates  only  about 
nine-tenths  of  the  thickness  of  the 
sheath.  Continued  rotation  of  the  tool, 
however,  causes  the  remainder  of  the 
small  disk  of  lead  to  disengage  itself 
by  a  shearing  action.  In  this  way  the 
teeth  are  prevented  from  ever  coming 
mto  contact  with  or  injuring  the  paper 
insulation  of  the  cable. 

Various  steps  in  the  installation  of 
2  gas  valve  are  shown  in  Fig.  3.  After 
the  sheath  is  perforated  the  valve  stem 
^  is  inserte  i  into  the  hole.  To  effect  a 
I  thoroughly  gastight  connection  and  to 
insure  n’.chanical  rigidity  for  the 
a  small  collar  of  pressed  metal 
"^hich  is  1  ent  to  conform  to  the  curva¬ 
ture  of  the  cable  is  placed  around  the 
*tem  and  filled  with  solder.  Standard 
tire  valve  insides  are  employed  in  the 


Fig.  1 — Cable  ia  heated 
to  introdnce  wax  dam 


Fig.  2 — Wax  is  forced 
into  cable  by  pumping 

Fig.  3 — Gas  valve 
is  inserted  for  test 


valve  stems.  In  order 
to  guard  further 
against  gas  leakage 
the  stem  is  sealed  by 
means  of  a  small  inte¬ 
rior  cap  and  an  ex¬ 
terior  cap,  the  lower  edge  of  which  is 
beveled  and  cuts  into  and  seats  itself 
thoroughly  in  the  solder  about  the 
base.  The  inlets  employed  for  admit¬ 
ting  wax  are  attached  in  a  similar 
manner.  These  inlets,  however,  are 
simply  provided  with  a  standard  pipe 
cap. 

When  the  valves  have  been  installed 
the  cable  is  ready  for  test.  The  nitro¬ 
gen  gas  is  admitted  through  one  of  the 
air  valves,  preferably  one  near  the 
center  of  the  section.  After  the  pres¬ 
sure  within  the  cable  has  had  sufficient 
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Valve  Locations  by  Pol*  Numbers 

Fig.  4— Typical  pressure  curve 
to  show  fault 


opportunity  to  become  equalized  ini¬ 
tial  pressure  readings  to  determine  the 
preliminary  pressure  curve  are  taken 
at  all  valves.  These  readings  are  taken 
with  mercury  manometers.  A  typical 
preliminary  pressure  curve  is  shown 
in  Fig.  4.  The  point  at  which  the  two 
extended  pressure  gradients  meet  indi¬ 
cates  approximate  location  of  leak. 

As  a  general  rule  the  preliminary 
pressure  curve  is  inadequate  to  indi¬ 
cate  the  exact  location  of  any  but  the 
largest  type  of  leaks.  To  locate  leaks 
not  definitely  revealed  by  this  curve,  it 
is  necessary  to  obtain  pressure  read¬ 
ings  at  more  closely  adjacent  points 
within  the  section  under  observation. 
To  obtain  these  readings  without  dis¬ 
turbing  the  existing  pressure  gradient 
and  writhout  loss  of  gas  temporary 
valves  of  the  type  shown  in  Fig.  5 
(page  92)  are  used. 

The  temporary  valve  contains  a 
cutter  similar  to  that  employed  in  the 
sheath  punch,  which,  when  the  instru¬ 
ment  is  clamped  to  the  cable,  operates 
within  a  space  sealed  to  the  atmos¬ 
phere.  After  the  sheeith  has  been  per¬ 
forated  the  pressure  within  the  cable 
can  be  determined  by  attaching  the 
manometer  hose  to  the  valve  stem  at 
[Continued  on  page  92] 
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One  of  a  Series  of  Intimate 
Talks  with  Industry  Executives 

Coggeshall  on  Waste  in  Wiring 


Realization  is  growing  among 

electrical  men  that  one  of  the 
■major  present  problems  of  the 
industry  centers  round  the  cost  of 
wiring.  The  clash  between  the  power 
company  and  contractor  viewpoints 
over  the  use  of  new  and  cheaper  ma¬ 
terials,  which  has  been  argued  for  ten 
years,  is  only  part  of  it.  The  issue 
is  not  whether  code  requirements 
should  be  relaxed,  but  how  to  make 
more  adequate  installations  of  interior 
wiring  cost  less.  There  is  a  deal  of 
difference. 

Nobody  questions  the  necessity  for 
maintaining  a  high  standard  of  safety. 
But  how  will  we  get  people  to  put  in 
more  outlets  when  it  costs  so  much? 
That’s  the  way  the  thinking  has  gone. 
The  answer  will  probably  evolve 
through  a  compromise  that  will  find 
economy  through  radically  different 
methods  of  installing  quality  mate¬ 
rials,  some  of  them  quite  new.  Prog¬ 
ress  usually  comes  that  way. 

It  is  an  intriguing  subject  and  a  lot 
of  men  are  dreaming  about  it  these 
days.  I  have  just  been  talking  with 
one  of  them,  who  has  been  mentally 
exploring  the  possibilities  in  a  defi¬ 
nite  direction  —  Allan  Coggeshall, 
president  of  Hatzel  &  Buehler,  Inc., 
nationally  known  engineers  and  con¬ 
tractors,  with  headquarters  in  New 
York.  Coggeshall  has  had  a  wide 
experience  and  he’s  a  thinker.  He  has 
been  actively  interested  in  this  con¬ 
troversy  over  the  cost  of  wiring  for 
years.  Here  is  his  angle  on  it. 

Waste,  not  cost 

“The  entire  electrical  industry 
stands  a  victim,”  he  said,  “of  our  out¬ 
grown  radial  system  of  distrihutinjx 
electricity.  Both  the  utility  and  the 
contractor  are  involved  in  it,  and  so  is 
the  customer.  And  so  long  as  we  per¬ 
petuate  this  traditional  structure  of 
long  radial  feeders  and  circuits  its 
inherent  high  costs  will  continue. 

“It  is  the  natural  outgrowth  of 
early  days.  We  build  a  power  house 
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and  radiate  distribution  lines  out 
from  it.  We  receive  power  service  at 
a  meter  board  and  radiate  circuits 
through  the  building.  But  we  have 
now  built  up  electric  service  to  pro¬ 
portions  undreamed  of  when  this  plan 
of  distribution  was  adopted. 

Utilities  facing  it 

“Already  the  utilities  have  tied  their 
radial  system  together  into  a  network 
to  make  capacity  more  widely  avail¬ 
able,  and  they  are  now  decentralizing 
the  sources  of  power  by  scattering 
small  stations  around,  close  to  the 
load.  Central  super-power  plants  are 
no  longer  economic.  And  I  believe 
that  we  face  the  same  conditions  in 
interior  distribution.  We  have  reached 
a  point  where  the  contractor  must 
wire  a  building  for  perhaps  five  times 
the  pulling  load,  in  order  to  give  the 
system  sufficient  capacity  at  all  points, 
which  is  not  economic.  And  it  is  this 
waste  in  wiring  that  is  causing  this 
high  cost  and  limiting  the  adequacy 
of  installations  today.” 

“How  can  this  be  overcome  in  in¬ 
terior  wiring?”  I  asked. 

“By  more  accurate  knowledge  of 
the  probable  requirements  of  the  in¬ 
stallation  and  better  engineering  in 
providing  the  capacity,”  Coggeshall 
continued.  “Any  consumer  who  added 
up  the  total  capacities  of  the  various 
circuits  in  his  building  would  be 
startled  at  the  contrast  between  the 
total  capacities  of  the  system  and  the 
actual  pull  of  the  load  as  a  whole. 
There  is  too  much  idle  capacity  and 
it  is  just  plain  poor  engineering.  And 
if  we  could  save  the  cost  of  this  excess 
circuit  wiring  we  would  find  the 
money  to  pay  for  the  more  adequate 
supply  of  outlets  that  the  industry  is 
clamoring  for  and  the  customer  is  en¬ 


titled  to  for  the  price  he  is  now  pay¬ 
ing.” 

Coggeshall  does  not  offer  a  com¬ 
plete  specification  as  to  how  this  can 
be  done.  He  is  also  groping — but  in  a 
direction — to  cut  down  this  burden  of 
radial  circuits.  Perhaps  we  should 
decentralize  panel  control,  he  thinks, 
by  running  interior  feeders  closer  to 
load  areas.  Perhaps  small  circuit 
breakers  can  provide  protection  along 
the  feeder  or  bus  and  thus  shorten  the 
local  individual  wiring.  Maybe  we’ll 
use  more  vertical  feeders  or  circle  the 
building  with  a  bus  or  several  sec¬ 
tions  of  bus.  Perhaps  the  utility  will 
extend  its  secondaries  up  apartment 
houses,  outside  the  kitchen  wall,  or. 
where  the  underground  parallels  a  big 
factory  building,  run  service  in  at 
several  points  instead  of  one. 

Tradition  must  bend 

“Let’s  try  a  new  approach  to  this 
problem,”  he  says.  “The  cost  of  a 
100-amp.  unit  of  wiring  is  almost  as 
fixed  as  the  cost  of  generating  a  unit 
of  power.  But  when  the  code  says 
to  provide  a  separate  branch  circuit 
for  an  appliance,  the  real  intent  is, 
just  to  make  the  necessary  capacity 
safely  available  at  that  point.  My 
plea,  therefore,  is  for  better  under¬ 
standing  of  operating  characteristics 
and  an  escape  from  the  stereotyped 
radial  design  of  systems. 

“The  cost  of  generating  capacity 
has  been  dwindling,  but  the  cost  of 
distributing  electricity  has  been  in¬ 
creasing  steadily  and  must  continue  as 
the  use  grows.  We  must  face  the 
changed  conditions  and  plan  for 
heavy  loads  instead  of  light  ones. 
The  engineering  tradition  must  bend 
to  the  economic  pressure  and  also  rec¬ 
ognize  the  social  responsibilities  in¬ 
volved.  If  we  are  to  bring  electric 
service  into  abundant  use  it  must  be 
at  a  low  cost  and  we  must  be  willing 
to  scrap  anything  in  our  present  com¬ 
mercial  practice  that  stands  in  the 
way.” 
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An  Affirmation  of  Allegiance 

Opposition  to  government  ownership  and  opera¬ 
tion  of  electric  utilities  as  well  as  all  other  busi¬ 
nesses  is  the  fixed  policy  of  Electrical  World.  We 
believe  that  more  competent  management  and  greater 
public  good  come  from  private  enterprise.  However, 
this  policy  does  not  prevent  us  from  recognizing  new 
engineering  developments  where  they  exist  in  govern¬ 
mental  undertakings  nor  stop  us  from  publishing  the 
news  values  in  these  governmental  activities.  We  print 
all  electrical  news  impartially  and  all  new  engineering 
developments  that  are  of  interest  to  the  electrical 
industry. 

Because  of  the  unbalanced  preoccupation  of  the 
present  Administration  with  electric  power  matters, 
there  is  a  large  amount  of  engineering  and  news  mate¬ 
rial  that  is  of  value  and  interest  to  our  readers  and  we 
shall  continue  to  publish  these  articles  and  items  as  a 
service  to  the  industry.  This  action  does  not  mean 
that  Electrical  World  is  weakening  in  its  editorial 
policy  or  is  being  seduced  to  the  worship  in  the  tem¬ 
ples  of  the  New  Deal. 

On  the  contrary,  the  policy  of  Electrical  World 
is  more  intransigently  opposed  to  government  owner¬ 
ship — national,  state,  district  and  local — than  ever  be¬ 
fore,  because  each  day’s  developments  and  each  new 
project  bring  out  new  evidence  that  the  private  owner¬ 
ship  and  management  of  utilities  is  in  the  public 
interest.  Boulder  Dam,  the  T.V.A.,  Grand  Coulee, 
Passamaquoddy  and  other  projects  afford  the  economic 
data  and  the  political  action  to  prove  that  private 
enterprise  is  in  the  public  interest.  The  evidence 
grows  daily  to  support  our  editorial  opinion  and  we 
are  continually  watchful  to  bring  out  the  facts  to  sup¬ 
port  this  conclusion. 

Because  Electrical  World  has  been  identified 
with  the  electrical  industry  from  its  very  beginning 
and  has  seen  the  splendid  job  in  service  to  users,  in 
efficiency  in  operation,  in  development  of  the  art  and 
in  intelligent  management  that  has  been  done  by  pri¬ 


vate  enterprise  there  is  an  allegiance  to  the  principle 
of  private  ownership  that  is  in  no  way  disturbed  by 
the  events  and  turmoils  of  the  day.  There  have  been 
no  benefits  disclosed  by  the  Administration’s  adven¬ 
tures  in  and  encouragement  of  government  ownership. 
The  results  to  date  are  entirely  negative  and  time  will 
develop  the  complete  facts  that  will  show  the  public 
the  fallacies  of  the  principle  of  collectivism  as  applied 
to  public  utilities  in  this  New  Deal.  The  skies  are 
clearing  for  the  private  utilities  and  we  have  complete 
faith  in  their  future. 

• 

The  Other  Side 
of  Fire  Prevention 

This  is  Fire  Prevention  Week.  It  ought  to  be  an 
important  week  to  electrical  men,  for  there  are 
still  too  many  electrical  fires  and  they  come  from  such 
simple  and  avoidable  causes.  Nine  out  of  ten  of  them 
come  from  misuse  of  electrical  equipment.  Much  of 
the  trouble  is  chargeable  to  sub-standard  cords  on 
lamps  and  appliances.  It  all  contributes  a  vital  weak¬ 
ness  in  the  service  rendered  by  the  electrical  industry 
to  the  public. 

But  there  is  another  side  to  it  that  should  move  all 
power  companies  to  decisive  action,  even  if  the  moral 
responsibility  and  the  obligation  to  their  customers 
does  not.  The  industry  is  answering  more  than  ten 
million  trouble  calls  each  year,  because  service  equip¬ 
ment  is  not  kept  in  repair  and  these  risks  prevail. 
Some  80  per  cent  of  these  trouble  calls  occur  between 
the  electrical  outlet  and  the  current-consuming  device. 
It  costs  from  25  cents  to  $2  to  make  one  of  these  calls, 
depending  on  its  nature  and  the  distance.  Twenty 
minutes  time  is  required  on  the  average.  For  more 
serious  troubles  a  contractor  has  to  be  called  in  and 
an  appliance  is  out  of  service  and  off  the  meter.  It 
costs  the  industry  many  millions  of  dollars  annually 
to  take  care  of  these  emergencies — nobody  knows  how 
much — and  for  the  most  part  it  is  waste. 

Isn’t  it  about  time  that  electrical  men  faced  this 
situation?  Prevention  is  always  less  painful  than  cure 
and  it  would  probably  cost  the  industry  but  a  small 
part  of  the  present  expense  of  trouble  calls  and  outage 
to  set  up  an  inspection  service  that  could  periodically 
check  up  on  these  hazardous  conditions.  And  this 
takes  no  account  of  the  customers’  loss  through  dam¬ 
aged  property,  to  say  nothing  of  personal  injury,  pain 
and  suffering  and  mental  anguish — to  use  the  ripe  old 
phrase.  It  is  really  doubtful  if  such  an  inspection 
service  would  cost  anything,  because  of  the  many  more 
lights  and  appliances  that  would  be  sold,  the  lamp  size 
increases  and  the  out-of-order  equipment  that  would  be 
restored  to  use. 

Such  a  campaign  would  call  for  an  effective 
industry  co-ordination,  public  education  and  the  co¬ 
operation  of  the  present  inspection  authorities.  But  it 
would  involve  no  more  labor  than  the  present  emer- 
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gency  relief  that  goes  on  in  every  city.  Self-interest 
should  win  the  support  of  every  one  involved.  And  the 
public  benefits  that  are  offered  should  insure  popular 
approval.  It  can  be  done. 

• 

Should  the  Tap-Changer 
Be  Integral  or  Separate? 

WHETHER  newly  developed  accessories  shall  be¬ 
come  integral  with  the  devices  with  which  they 
function  or  preserve  their  identity  is  a  question  not 
easily  answered.  Take  the  tap-changer,  for  example. 
Either  way  may  prove  to  have  the  advantage  as  to  com¬ 
bined  initial  cost.  But  there  are  the  equally  important 
matters  of  installation,  risk  of  outage,  maintenance  and 
space  occupied.  If  all  transformers — all  sizes,  all 
voltages — were  to  be  ordered  with  tap-changers  the 
device  would  almost  certainly  become  an  integral  part 
of  the  transformer.  But  this  is  not  the  case  and  may 
never  be. 

Whichever  practice  is  the  case,  no  kind  oi  failure 
of  the  control  circuit  should  cause  a  failure  of  the 
power  circuit.  Nor  should  an  electrical  failure  in  the 
control  circuit  lead  to  a  mechanical  failure  of  the  tap¬ 
changing  mechanism.  Sequence  of  functions  should  be 
such  that  arcing  will  be  kept  outside  the  main  trans¬ 
former  tank  whatever  happens  because  of  tap-change 
operation.  Control  of  these  features  is  in  the  hands  of 
the  manufacturer. 

With  all  these  factors  dictating  the  design,  the  de¬ 
vice  is  inherently  one  that  is  entitled  to  its  separate 
identity.  Whether  it  is  therefore  made  integral  with 
the  transformer  or  given  a  detached  status  is  for  the 
purchaser  to  decide.  It  is  he  who  knows  where 
the  over-all  costs  will  balance,  the  hazard  to  service  the 
least,  emergency  operation  the  most  direct  and  the 
maintenance  the  best.  With  the  decision  thus  lying  in 
the  lap  of  the  operator  it  would  be  a  good  thing  to  find 
out  what  the  field  has  already  learned  about  the  advis¬ 
ability  of  having  the  tap-changer  attached  or  separate. 

• 

Overweighting  Rate  Comparisons 

Far  too  much  emphasis  is  being  laid  in  utility  rate 
cases  today  upon  comparative  prices  for  service. 
The  statistical  approach  to  this  subject  invariably  offers 
those  seeking  rate  reductions  an  opportunity  to  set  up 
impressive  exhibits  in  the  form  of  charts  and  tabula¬ 
tions,  provided  the  selection  of  properties  is  suflBciently 
hand-picked. 

Some  weight  must  of  course  be  given  to  compara¬ 
tive  prices  of  similar  services  in  adjudicating  rates, 
just  as  different  valuations  of  a  public  utility  are  prop¬ 
erly  taken  into  account  in  studying  rate  bases  and  fair 
returns.  Where  prices  are  far  out  of  line  for  particu¬ 
lar  residential  usages,  for  instance,  those  seeking  rate 


reductions  are  entitled  to  information  as  to  why  this  is 
so.  In  good  commission  practice  such  apparent  dis¬ 
crepancies  are  given  consideration,  but  an  experienced 
tribunal  goes  very  slowly  in  the  direction  of  regarding 
rate  differences  as  decisive  factors  in  determining  the 
final  tariffs.  The  wide  latitude  permitted  in  many  hear¬ 
ings,  however,  as  to  testimony  and  argument,  opens  the 
door  to  substantial  waste  of  time  and  money  in  over¬ 
emphasis  of  comparative  rates.  Petitioners  too  often 
either  do  not,  or  refuse  to,  realize  that  identical  condi¬ 
tions  among  properties  cannot  even  be  assumed  for 
purposes  of  argument. 

Many  pages  would  be  required  to  list  the  items  of 
importance  which  upset  the  value  of  purely  statistical 
comparisons  of  properties  for  the  purpose  of  seeking 
a  rough  common  denominator  of  rate  reasonableness. 
Among  these  are  the  “rate  legacy”  (the  history  of  rate 
development  under  a  friendly  or  a  hostile  atmos¬ 
phere)  ;  character  of  territory,  including  ratios  of  in¬ 
dustrial,  residential  and  other  business;  application 
of  rates  which  “seem”  high  or  low  to  specific  usages 
and  demands;  engineering  make-up  of  plant  and  lines; 
use  of  interconnection;  efficiency  and  obsolescence  of 
generating  and  substations,  and  numerous  unit  values 
having  to  do  with  density  of  service,  use,  costs  and 
prices.  One  cannot  blithely  “plaster”  urban  and  rural 
areas  with  common  statistics. 

This  Matter  of 
Water  Heater  Load 

WITH  more  than  200,000  electric  water  heaters  in 
use  in  the  home  and  some  34,000  sold  in  the 
past  two  years,  no  one  can  argue  that  the  equipment  is 
impractical  or  cannot  be  sold.  The  reasons  why  so 
few  are  sold  is  something  else.  And  it  does  not  take 
much  study  to  see  that  it  is  just  plain  lack  of  serious 
selling. 

In  the  comparison  of  the  methods  and  experience 
of  nineteen  companies  which  stood  high  in  water  heater 
sales  last  year,  on  pages  70  to  74  of  this  issue,  some 
interesting  points  stand  out.  With  water  heating  rates 
from  8  mills  to  cents,  and  some  higher,  the  widest 
diversity  of  results  are  obtained.  Number  of  salesmen 
bears  no  relation  to  total  sales,  because  in  one  city 
water  heaters  are  really  pushed  and  in  another  they 
are  neglected,  while  the  pressure  goes  on  something 
else.  On  one  system  the  dealers  are  successfully  selling 
and  on  another  they  are  shut  out.  And  it  all  gets  down 
to  whether  or  not  they  are  really  trying  to  build 
this  load. 

The  question  is,  how  much  does  the  company 
want  this  load?  Does  it  want  a  lot  of  it?  Does  it 
want  the  load  in  a  hurry  so  the  meters  will  be  turning? 
The  job  can  be  done  either  way — fast  or  slow.  If  this 
load  is  wanted  quickly,  to  help  carry  lower  rates  and 
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higher  costs,  then  many  salesmen  are  needed — perhaps 
four  times  the  present  staff — highly  organized  and  ade¬ 
quately  supported  in  a  complete,  intensive  marketing 
program.  And  if  each  salesman  pays  his  way,  why 
not? 

One  cannot  study  such  a  comparison  without  won¬ 
dering  why  there  is  such  a  difference  in  local  practice. 
For  after  all,  this  is  just  a  business  of  selling  hot  water 
to  homes,  and  in  the  main  the  stimulating  methods 
which  have  been  used  by  the  successful  companies  can 
be  adopted  profitably  in  other  cities.  But  too  often 
they  are  not  and  the  salesmen  are  sent  out  bare  handed. 
Of  course,  it  takes  more  than  a  bag  o’  tricks,  and  above 
all,  it  is  organization  and  intensity  of  selling  that 
build  the  load. 


•TRENDS* 


THE  EDITORS  USE  A  SPOTLIGHT 
ON  CURRENT  HAPPENINGS 


Costs  of  Power 

IN  A  TYPICAL  plausible  address  at  Boulder  Dam  Presi¬ 
dent  Roosevelt  lauded  this  development  as  an  economi¬ 
cal  jmwer  installation  and  one  that  enabled  customers  to 
get  power  at  reduced  cost.  We  sometimes  wonder  who 
gives  out  figures  on  power  costs  to  the  Administration,  for 
such  a  misconception  of  the  power  economics  of  Boulder 
Dam  is  hardly  explainable.  Any  engineer  who  knows  the 
facts  finds  that  Boulder  power  delivered  to  Los  Angeles 
is  far  more  expensive  than  fuel  power  produced  locally 
at  the  usual  load  factor.  Power  users  of  lower  California 
instead  of  getting  lower  rates  are  tied  up  to  higher  rates 
over  a  long  period  of  years  as  part  of  the  price  paid  to  get 
the  millions  spent  on  the  Boulder  development.  This  proj¬ 
ect  may  be  justified  on  a  flood-control  and  water-supply 
basis,  but  it  does  not  conform  to  the  economics  of  power 
supply.  This  address  shows  the  great  importance  of  bring¬ 
ing  out  the  facts  under  the  topic  “National  Power  Economy” 
at  the  W'orld  Power  Conference  next  fall.  The  truth  about 
power  costs  should  and  will  prevail. 

A  New  Alley 

A  LEADING  women’s  magazine  features  an  article  on  how 
to  make  the  best  use  of  an  electric  mixer.  It  is  one 
of  a  series  of  practical  talks  by  power  company  home 
service  women  on  the  use  of  this  important  household 
appliance.  This  is  a  good  sign.  New  methods  spread 
slowly  under  the  pressure  of  ordinary  selling,  but  when 
the  popular  periodicals  begin  to  talk  to  millions  of  women 
at  a  time,  pointing  out  the  smart  ways  to  take  advantage 
of  these  labor  savers,  the  full  force  of  public  opinion 
swings  in  behind  the  selling. 

Steel  Engineers  Set  Example 

HEN  the  iron  and  steel  electrical  engineers  go  on 
inspection  trips  they  go.  On  one  of  the  afternoons 
during  their  recent  convention  in  Pittsburgh  they  ran  over 
to  Weirton  to  learn  how  Weirton  Steel  makes  the  strip 
which  is  the  dominant  steel  product  of  the  industry  today. 


It  took  an  eleven-car  special  to  accommodate  the  l,0(Ki 
who  went.  Hardly  any  other  electrical  association  shows 
such  cameraderie  and  unity  of  technical  objective  as  the 
A.I.S.E.E.  And  the  steel  executives  seem  to  appreciate  how 
much  they  owe  to  these  engineers,  who  have  transformed 
the  whole  art  of  steel  processing  and  made  the  industry- 
one  of  the  most  progressive  markets  for  electrical  equip¬ 
ment  of  ever-increasing  scope  and  refinement. 

A  Message  From  San  Diego 

XPOSITIONS  such  as  the  one  at  San  Diego  this  year 
-i  provide  the  electrical  industry  with  boundless  possi¬ 
bilities  for  good-will  building  and  the  promotion  of  elec¬ 
trification.  The  exquisite  lighting  effects  that  at  once  im¬ 
press  the  visitor  to  the  San  Diego  fair  were  made  possible 
only  through  the  closest  co-operation  between  power  com¬ 
pany  and  exposition  lighting  engineers  and  architects. 
This  co-operation  is  not  unusual  or  reserved  for  special 
occasions.  Those  familiar  with  the  industry  know  that  it 
is  freely  extended  by  the  industry  to  all  who  need  it.  But 
how  many  utility  and  industrial  customers  know  this? 
How  many  city  Park  Commissioners  are  making  use  of 
this  service  to  decorate  and  enhance  the  beauty  of  public 
parks  and  buildings?  If  results  attained  at  San  Diego  are 
any  indication,  this  service,  if  made  known,  will  be  reflected 
in  greatly  improved  good  will  as  well  as  increased  use  of 
power. 

Security  Issues  Under  S.E.C. 

UNDER  the  operation  of  the  securities  act  passed  at 
the  last  session  of  Congress  the  amount  of  informa¬ 
tion  that  has  to  be  filed  in  connection  with  proposed  cor¬ 
porate  financing  assumes  the  proportions  of  a  good-sized 
book.  A  case  in  point  is  the  prospectus  of  the  Common¬ 
wealth  Edison  Company’s  recent  $29,500,000  bond  issue, 
a  volume  of  69  pages  of  unusual  size,  8V^  by  13  inches.  Half 
of  this  space  is  devoted  to  detailed  financial  statistics  and 
explanatory  notes  regarding  the  company  and  its  sub¬ 
sidiaries.  These  cover  the  company’s  investments  and  ad¬ 
vances,  fully  listed;  income  and  expense  accounts  and 
balance  sheets,  including  those  of  subsidiaries,  for  each  of 
the  past  three  years,  particulars  as  to  surplus,  and  other 
data.  Introducing  and  supporting  this  mass  of  financial 
information  there  are  33  pages  of  explanatory  matter  and 
two  large  map  inserts.  This  section  of  the  book  includes  a 
description  of  the  business  and  property  of  the  company 
and  of  the  principal  operating  companies  in  which  it  has 
investments,  a  summary  of  contracts  for  coal  and  for  the 
interchange  or  purchase  of  energy,  an  outline  of  a  pending 
rate  case  and  pending  litigation  and  a  discussion  of  the 
effects  on  the  company  of  pending  state  and  national  legis¬ 
lation.  This  mechanism  seems  ponderous,  but  it  does  show 
up  the  solid  strength  behind  sound  utility  issues  and  maybe 
the  laborious  effort  is  worth  the  cost. 

Socialism  in  Action 

HAT  happens  in  Socialist  politics  is  well  illustrated 
in  strike-ridden  Milwaukee.  The  City  Council  made 
a  complete  surrender  to  rioters  when  they  raised  bedlam 
each  night  in  the  district  near  the  A.  J.  Lindeman  &  Hover- 
son  plant.  The  Council  ordered  the  police  to  close  the 
plant  until  the  strike  was  settled.  This  amounts  to  a 
declaration  that  in  this  city  the  public  is  unable  to  defend 
itself  and  that  business  enterprises  will  be  closed  by  the 
police  if  sufficient  disturbance  can  be  staged  at  their  doors. 
This  is  not  an  atmosphere  conducive  to  business  develop¬ 
ment  or  the  growth  of  civic  pride. 
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Smith  Challenges 
LaGuardia’s  Claims 

In  address  before  Bronx  Chamber  of 
Commerce  Consolidated  Gas  president 
declares  proposed  municipal  plant  would 
operate  at  deficit  —  Court  blocks  city’s 
move  for  vote 


Addressing  a  meeting  of  the  Bronx 
Chamber  of  Commerce  on  September 
30,  Frank  W.  Smith,  president  of  Con¬ 
solidated  Gas  Company  and  the  New 
York  Edison  Company,  Inc.,  declared 
that  the  proposed  municipal  electric 
plant  on  any  showing  of  figures  yet 
made  by  its  advocates  would  operate  at 
a  deficit.  That  deficit,  he  said,  would 
have  to  be  made  up  by  the  taxpayers, 
because  there  was  no  other  place  for 
the  money  to  come  from. 

“The  figures  on  which  the  Mayor  made 
his  promise  about  rates  are  based,  it 
appears,  on  an  estimate  of  his  engineers 
that  use  of  electricity  in  the  selected 
area  to  be  served  by  the  municipal  plant 
would  double  if  these  low  rates  were  put 
into  effect.  .  .  .  Now,  we  admit,  in  fact, 
we  say  just  as  strongly  as  we  know  how, 
that  our  residential  rates  could  be  re¬ 
duced  38  per  cent,  or  approximately  to 
the  levels  the  Mayor  is  talking  about  for 
the  municipal  plant,  if  the  present  con¬ 
sumption  were  doubled.  But  we  know 
that  the  present  consumption  would  not 
double  immediately  if  rates  were  reduced 
38  or  40  per  cent.  We  know  consump¬ 
tion  would  not  double  for  a  long,  long 
time.  In  New  York  City  the  average  use 
of  electricity  for  residential  customers 
has  increased  only  about  40  per  cent  in 
the  last  fifteen  years. 

Equity  of  conditions  does  not  exist 

Discussing  the  plant  as  a  yardstick, 
Mr.  Smith  said:  “The  municipal  plant 
to  be  built  on  city-owned  land.  There 
18  no  provision  in  the  cost  estimates  for 
8  purchase  price  for  that  land  or  for 
rental  of  it.  Our  companies  have  to  buy 
their  real  estate  or  rent  it  and  the  city 
receives  a  large  revenue  from  our  real 
estate  taxes.  If  the  municipal  plant  is 
to  pay  rent  to  the  city  for  the  land,  the 
cost  estimates  are  incomplete,  and 
therefore  the  results  obtained  are  in- 
conect  and  misleading.  If  it  escapes 
this  charge,  it  will  have  that  definite  ad- 
rantage  over  our  business,  and  therefore 
the  yardstick  is  only  rubber. 

fn  the  cost  estimates  for  the  munici- 
P*1  plant  there  is  an  allowance  of  15 


cents  from  each  dollar  of  estimated  rev¬ 
enue  which  is  supposed  to  go  to  the  city 
in  lieu  of  taxes — to  be  a  compensation, 
or  make-weight  for  whatever  loss  of  taxes 
paid  by  our  companies  would  result  from 
the  establishment  of  this  competing  plant. 
Last  year  Consolidated  Gas  Company 
and  its  afifiliated  companies  paid  taxes 
amounting  to  17.98  cents  out  of  each 
dollar  of  revenues  from  sales  of  their 
service.  Taxes  have  gone  up  since  then 
and  the  best  estimate  we  can  make  for 
the  current  year  is  that  taxes  will  take 
from  22  to  23  cents  out  of  each  dollar 
we  receive  for  selling  our  service.  Again 
the  yardstick  proves  to  be  rubber. 

“The  proposed  municipal  plant,  ac¬ 
cording  to  the  prospectus  for  it,  would 
supply  only  alternating  current.  .  .  .  We 
estimate  that  it  would  cost  around  $13,- 
000,000  to  convert  the  direct-current 
equipment  in  the  selected  area  to  alter¬ 
nating-current  equipment,  even  if  the 
municipal  plant  obtained  only  half  of 


the  customers  in  that  area.  Yet  the 
estimates  on  which  the  announced  low 
rates  for  the  municipal  plant  are  based 
contain  only  an  item  of  two  million 
dollars  for  such  changeover  of  equip¬ 
ment. 

Court  restrains  city 

Supreme  Court  Justice  Edward  S.  Dore 
handed  down  a  decision  requiring  the 
Board  of  Elections  to  remove  from  the 
ballot  the  proposition  to  erect  the  plant 
and  restraining  the  city  officials  from 
spending  municipal  funds  on  the  pro¬ 
posed  referendum.  The  suit  was  brought 
for  the  Consolidated  Gas  system  by  Ed¬ 
ward  J.  Tierney,  assistant  treasurer  of 
the  New  York  Edison  Company,  as  a 
taxpayer.  The  city  appealed  to  the  Ap¬ 
pellate  Division  from  Justice  Dore’s  de¬ 
cision,  but  because  three  of  its  members 
felt  themselves  disqualified  to  pass  upon 
the  merits  of  the  case,  the  hearing  on  the 
city’s  appeal  has  been  deferred. 


Utilities  Open  Court  Test 
on  Holding  Company  Act 

At  Baltimore  hearings  John  W.  Davis  denounces  law  as  a  peril  to  all 
industry  —  Brief  lists  flaws  —  Utility  board  appointed  to  aid  S.E.C. 


The  first  important  suit  to  test  the  con¬ 
stitutionality  of  the  Wheeler-Rayburn 
Public  Utility  Act  of  1935  was  begun  in 
the  United  States  District  Court  at  Balti¬ 
more  on  September  27  and  briefs  of  the 
I>etitioners  in  the  case  were  filed  with  the 
court  the  following  week.  A  request  for 
dismissal  of  the  suit  was  made  on  Septem¬ 
ber  27  by  John  J.  Burns,  counsel  for  the 
Securities  and  Exchange  Commission, 
who  contended  that  the  suit  is  premature, 
and  also  argued  that  the  government  had 
not  sufficient  time  to  investigate  the  case. 
He  charged  that  the  suit  was  “an  at¬ 
tempt  to  get  an  advisory  opinion  for  the 
Edison  Electric  Institute  on  one  of  the 
most  important  pieces  of  legislation 
passed  by  Congress.” 

The  court’s  final  hearing  in  the  case 
was  held  on  September  28,  when  John  W. 
Davis,  counsel  for  the  institute,  said  that 
if  the  law  were  upheld  by  the  courts  it 
would  establish  the  power  of  Congress 
to  control  every  business  in  the  country. 
Mr.  Davis  represents  an  intervening 
party  in  connection  with  a  proceeding 
brought  by  the  trustees  of  the  American 
States  Public  Service  Company  in  the 
Federal  District  Court  in  Baltimore 


under  Section  77B  of  the  Bankruptcy 
Law. 

Judge  William  C.  Coleman,  presiding 
at  the  hearing,  was  warned  by  Thomas 
G.  Corcoran  of  the  Attorney-General’s 
office  and  Mr.  Burns  that  if  the  Utilities 
Act  were  held  invalid  because  of  the 
delegation  of  postal  powers  it  would  fol¬ 
low  collaterally  that  the  Securities  and 
Exchange  Act  of  1934  also  would  be  in¬ 
valid  for  the  same  reason.  Mr.  Corcoran 
also  warned  that  while  the  S.E.C.  would 
take  the  position  that  an  adverse  decision 
was  not  binding  upon  it,  such  a  ruling 
could  tie  the  hands  of  the  commission 
from  beginning  administration  of  the 
Utility  Act.  Pointing  out  that  the  Edi¬ 
son  Electric  Institute  was  behind  the  liti¬ 
gation,  he  said  that  on  the  ground  of  the 
advisory  opinion  the  whole  industry 
might  refuse  to  file  notices  of  intention 
to  register  with  the  S.E.C.  This  was 
denied  by  Mr.  Davis,  who  upheld  the 
constitutionality  of  the  Securities  Act. 
Mr.  Davis  denied  the  public  utility  hold¬ 
ing  company,  “face  to  face  with  the  fed¬ 
eral  power,”  is  any  different  from  any 
other  corporate  holding  company,  invest¬ 
ment  trust  or  other  corporate  enterprise. 
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“Take  this  act,”  he  said,  “and  insert  in 
place  of  them  ‘textiles’  or  ‘manufactur¬ 
ing’  or  ‘foodstufiFs’  holding  companies 
and  you  would  not  have  subtracted  one 
thing  from  every  virtue  it  has  as  an  ex¬ 
ercise  of  federal  power.” 

The  brief  filed  with  the  court  by  Mr. 
Davis  set  forth  five  main  points  on  which 
the  act  is  attacked:  (1)  The  business  of 
the  trustees,  the  debtor  and  its  subsid¬ 
iaries  is  not  interstate  commerce  or  sub¬ 
ject  to  Congressional  regulation.  (2)  The 
act  attempts  to  regulate  all  the  activities 
of  registered  holding  companies,  whether 
intrastate  or  interstate,  without  distinc¬ 
tion  between  the  two.  Such  a  statute  ex¬ 
ceeds  the  power  of  Congress  and  is 
wholly  void.  (3)  The  act  does  not  seek 
legitimate  ends  and,  by  its  arbitrary,  un¬ 
reasonable  and  capricious  terms,  would 
deprive  the  trustees,  the  debtor  and  its 
subsidiaries  of  liberty  and  property  with¬ 
out  due  process  of  law.  (4)  The  act  is 
unconstitutional  because  it  delegates  to 
the  Securities  and  Exchange  Commission, 
without  establishing  adequate  and  intel¬ 
ligent  standards  to  guide  and  assist  its 
discretion,  the  legislative  power  of  deter¬ 
mining  what  the  law  shall  be  and  when 
and  to  whom  it  shall  apply.  (5)  The  act 
cannot  be  sustained  on  the  theory  that 
the  use  of  the  mails  and  of  the  instru¬ 
mentalities  of  interstate  commerce  are 
mere  privileges  which  Congress  may  con¬ 
dition  or  withdraw  at  will. 

The  government  is  expected  to  pre¬ 
sent  its  formal  answer  in  the  near  future. 

The  appointment  was  made  known  on 
October  3  of  a  working  committee  of  offi¬ 
cials  of  public  utility  companies  to  co¬ 
operate  with  the  Securities  and  Exhange 
Commission  in  the  drafting  of  rules  and 
regulations  for  the  Administration  of  the 
Public  Utility  Act.  The  naming  of  the 
committee  followed  the  meeting  in  Wash¬ 
ington  on  September  25  of  the  commis¬ 
sion  and  representative  utility  executives. 
Herbert  C.  Freeman,  vice-president  and 
comptroller  of  the  North  American  Com¬ 
pany,  is  chairman  of  the  new  committee, 
the  other  members  being  Samuel  W. 
Murphy,  vice-president  Electric  Bond  & 
Share  Company;  J.  M.  Burchill,  vice- 
president  American  Gas  &  Electric  Com¬ 
pany;  Randall  J.  LeBoeuf,  Jr.,  repre¬ 
senting  the  American  Gas  Association, 
and  Justin  R.  Whiting,  general  counsel 
Commonwealth  &  Southern  Corporation. 

S.E.C.  issues  rules 

As  Elkctrical  World  goes  to  press, 
announcement  is  made  that  the  Securities 
and  Exchange  Commission  has  issued  the 
requirements  which  holding  companies 
and  subsidiaries  must  meet  if  they  file 
preliminary  regulations  or  if  they  seek 
exemption  from  registration.  December 
1  was  set  as  the  deadline  for  the  filing  of 
the  preliminary  registration  form.  The 
Federal  Power  Commission,  meanwhile, 
was  issuing  its  first  regulations  under  the 
sections  of  the  act  which  it  administers. 


Associated  System 
Extends  Holdings 

Former  National  Electric  Power  prop¬ 
erties  become  links  in  regional  system 
to  span  Atlantic  seaboard. 

Control  of  Eastern  Shore  Public  Serv¬ 
ice  Company  and  Virginia  Public  Service 
Company  through  acquisition  of  their 
entire  outstanding  common  capital  stocks 
from  the  Chase  National  Bank  of  the 
city  of  New  York  has  been  announced 
by  the  Associated  Gas  &  Electric  System. 
The  two  companies  serve  substantial 
parts  of  Delaware,  Maryland  and  Vir¬ 
ginia.  Control  of  these  two  units  has 
been  held  by  the  Chase  National  Bank 
for  nearly  three  years,  having  been 
acquired  by  the  bank  in  partial  satisfac¬ 
tion  of  the  indebtedness  to  the  bank  for 
which  they  had  been  held  as  collateral. 

Previously,  in  the  summer  of  1934. 
Associated  had  acquired  from  the  Chase 
Bank  securities  which  represented  virtual 
control  of  Municipal  Service  Company, 
which  owns  groups  of  properties  in 
southeastern  and  northwestern  Pennsyl¬ 
vania,  adjacent  to  the  system’s  important 
holdings  in  that  state  and  southern  New 
York. 

The  present  transaction  marks  the 
third  important  acquisition  in  a  little 
more  than  a  year,  as  Associated  has  also 
acquired  the  voting  trust  certificates  for 
the  entire  capital  stock  of  Penn  Southern 


Power  Company,  the  subsidiaries  of 
which  are:  Penn  Central  Light  &  Power 
Company,  Tide  Water  Power  Company, 
Florida  Power  Corporation  and  Georgia 
Power  &  Light  Company. 

These  various  properties,  of  which 
the  gross  revenue  as  reported  for  1934 
amounted  to  nearly  $23,000,000  and 
which  serve  about  250,000  electric  cus¬ 
tomers,  were  formerly  held  by  the  Na¬ 
tional  Electric  Power  Company,  which 
prior  to  going  into  receivership  was  a 
subsidiary  of  the  Middle  West  Utilities 
Company.  They  are  close  or  contiguous 
to  other  holdings  of  Associated  and  were 
acquired  in  line  with  the  program  to  fill 
in  gaps  between  its  principal  properties, 
so  far  as  possible,  to  concentrate  its 
holdings  along  the  Atlantic  seaboard  and 
to  integrate  the  principal  properties  into 
a  regional  group. 

In  connection  with  this  expansion  of 
its  holdings  Associated  announces  its  in¬ 
tention  to  comply  fully  with  the  letter 
and  spirit  of  the  Wheeler-Raybiirn  act, 
now  that  this  has  become  a  law,  although 
it  had  vigorously  opposed  its  passage. 
Interstate  operations  are  not  to  he  dis¬ 
continued,  but  on  the  contrary  plans  are 
under  way  to  construct  additional  inter¬ 
state  lines  in  furtherance  of  the  program 
of  more  complete  integration  and  inter¬ 
connection. 

Continuity  of  management  of  the 
properties  that  were  formerly  in  the  Na¬ 
tional  Electric  Power  Company  group  is 
indicated  by  the  announcement  that 
Harry  Reid  has  become 


associated  with  Associ- 


Principal  service  areas 
of  the  Associated  Gas  & 
EJectric  System 

Recently  acquired  proper¬ 
ties  add  links  in  New 
York-to-Florida  group. 


ated  Gas  &  Electric  in 
the  operating  manage- 
ment  of  the  system  under 
\  J.  I.  Mange,  president. 

ME  i  With  Mr.  Reid  comes 

his  entire  organization, 
known  as  Harry  Reid  & 
J  Company,  Inc. 

^  In  1927  Mr.  Reid  be- 

came  president  of  Na- 
^  tional  Electric  Power, 

one  of  the  holding  com¬ 
pany  units  in  the  Insull 
utility  system.  Follow¬ 
ing  the  collapse  of  the  later,  he  and  some 
of  his  associates  formed  the  organization 


(i)  Eastern  Shore  Public 
Service  Co. 

@  Virginia  Public  Service  Co. 
(3)  Penn  Central  Lf.dc  Power  Co. 
(3)  Tide  Water  Power  Co. 

®  Georgia  Power  d^Lt.  Co.  . 
®  Florida  Power  Corp. 


Properties  Recently  Acquired  by  Asso¬ 
ciated  Gas  &  Electric  System  Statistics 
for  1934 


Electric 

Operating  Cus- 
Company  Revenue  tomers 

EastemShorePub.Serv. $2,161,552  30,010 

Virginia  Pub.  Serv.  Co . .  7,008,709  73,462 

Municipal  Public 
Service  Co.  subs. : 

Glen  Rock  E.  L.  A  P . .  1 60,037  2,990 

Keystone  Pub.  Serv . ,  1,262,923  14,032 

YorkRadways .  2,443,754  26,806 

Penn  Soutnem  Power 
Co.  subs.: 

Penn  Central  Lt.  A  P.  4,853,780  57,743 

Tide  Water  Power....  1,639,900  14,982 

Georgia  Power  A  Lt. .  823,172  8,354 

Florida  Power .  2,381,088  23,008 
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Manufacturers  Optimistic 

Over  Business  Outlook 


of  utility  experts  and  consultants  which 
ha?-  now  been  taken  over  by  Associated. 

The  announcement  was  also  made  that 
H.  C.  Hopson,  former  vice-president,  has 
resigned  as  officer  and  director  of  all  units 
in  the  Associated  System,  but  still  re¬ 
tains  his  interest.  Reports  that  Mr.  Reid 
would  assume  a  dominating  position, 
replace  Mr.  Hopson  and  become  financial 
head  of  the  system  were  declared  to  be 
without  foundation. 


had  been  carried  on  and  improved. 
Standardization  work,  studies  on  legis¬ 
lation,  revision  of  organization,  uniform 
accounting,  statistics  and  other  services 
have  been  improved  and  will  be  contin¬ 
ued.  Talks  with  individual  manufactur¬ 
ers  brought  out  that  business  has  im¬ 
proved  greatly  this  year  and  that  nearly 
all  are  budgeting  increased  sales  for  next 
year.  Slow  commitments  by  some  large 
buying  groui>s  are  expected  to  add  peak 
demands  on  production  and  delivery  of 
some  products  and  a  large  number  have 
added  to  their  inventories  to  help  meet 
this  situation. 

The  several  sections  of  N.E.M.A.  met 
during  the  week  and  one  large  meeting 
of  the  policy  division  was  held  Wednes¬ 
day  night.  Considerable  comment  was 
heard  on  the  recent  Administration  sug¬ 
gestion  of  developing  trade  practice 
agreements  with  the  Federal  Trade  Com¬ 
mission,  as  well  as  the  current  investiga¬ 
tion  of  some  wire  and  cable  companies. 
The  meeting  was  well  attended  and  the 
general  opinion  was  quite  optimistic  over 
future  developments  in  business  and  in 
N.E.M.A.  organization.  Tbe  annual  re¬ 
port  of  the  board  of  governors  was  pre¬ 
sented  and  an  outline  of  projects  for  the 
coming  year.  These  documents  cover  a 
multitude  of  actual  and  proposed  co-oper¬ 
ative  aids  conducted  under  N.E.M.A. 
auspices. 


More  than  600  electrical  manufactur¬ 
ers  attended  the  meeting  of  the  National 
Electrical  Manufacturers  Association  in 
Chicago  this  week.  The  general  report 
was  favorable  to  increased  business  and 
business  development  programs  were  fea¬ 
tured.  President  Frank  C.  Jones  pointed 
out  that  a  by-product  of  the  persecution 
of  the  utilities  by  the  Administration  was 
the  making  of  the  public  electrically 
conscious.  He  pointed  to  power  output 
and  to  industrial  modernization  as  indi¬ 
cators  of  an  upturn  in  business.  In  his 
opinion  recent  social  security  legislation 
will  create  an  enormous  demand  for 
labor-saving  machinery.  He  predicted  a 
steady  upturn  in  capital  goods  industries 
and  thought  that  by  1938  the  electrical 
industry  would  have  the  greatest  volume 
of  business  in  its  history. 

At  the  general  meeting  the  major  topic 
discussed  was  business  development. 
The  business  development  committee, 
through  C.  E.  Swartzbaugh,  told  of  the 
work  done  and  the  plans  for  next  year. 
Topics  and  projects  include  the  promo¬ 
tion  of  adequate  wiring  and  other  sales 
promotion  activities  that  tie  in  with 
R.E.A.,  F.H.A.,  E.H.F.A.  and  joint  in¬ 
dustry  committees.  The  cordial  support 
of  all  sections  was  solicited  for  this  busi¬ 
ness  development  program.  During  the 
year,  despite  the  collapse  of  NRA, 
officers  reported  that  N.E.M.A.  activities 


Electrical  Equipment  Group 
Meets  in  Chicago 

Air  conditioning  was  the  special  topic 
for  attention  at  the  meeting  of  the  elec¬ 
trical  equipment  committee  of  the  Edison 
Electric  Institute  under  the  chairman¬ 
ship  of  W.  F.  Sims  at  Chicago  October  7 
and  8.  The  effects  of  air  conditioning 
load  on  distribution  systems  and  stand¬ 
ards  of  service  as  they  may  influence 
system  and  equipment  design  and  experi¬ 
ence  with  present  installations  of  air- 
conditioning  apparatus  were  the  matters 
discussed  of  most  immediate  interest  to 
the  system  engineers. 

Modernization  of  systems  and  stations, 
service  -  entrance  cable  developments, 
energy  diversion,  starting  currents  for 
fractional-horsepower  motors,  standards 
for  static  condensers,  insulation  testing 
and  other  subjects  were  covered  in  the 
two-day  meeting.  In  the  field  of  system 
engineering  new  engineering  possibilities 
for  economy  and  simplification  developed 
by  the  pressure  of  the  times  were  inter¬ 
estedly  discussed. 


UTILITY  LEADERS  CONFER  WITH  S.E.C 


WUU  WotU 

Repn^v.-ntatives  of  the  leading  utility  companies  met  recently  with  the  members  of  the  Securities  and  Exchange  Conunission 

to  discuss  plans  for  administering  the  new  holding  company  act 

Left  to  right  seated — Sam  W.  Murphy,  Electric  Bond  &  Share  Jones,  vice-president  Cities  Service  Company ;  Wendell  L.  Wlllkle, 

Company ;  James  F.  Fogarty,  president  North  American  Com-  president  Commonwealth  &  Southern  Corporation ;  Frank  D. 

P^ny;  James  M.  Landis,  chairman  S.E.C. ,  and  Judge  Robert  Comerford,  director  New  England  Power  Association;  Garfleld 

Healy,  member  S.E.C.  Standing — Randall  J.  LeBoeuf,  Jr.,  Scott,  United  Gas  Improvement  Company ;  H.  H.  Porter,  American 

^erican  Gas  Association ;  Daniel  C.  Green,  president  Middle  Water  Works  &  Electric  Company,  and  Frederick  S.  Burroughs, 

West  Utilities  Company;  William  J.  Hagenah,  Standard  Gas  &  vice-president  of  the  Associated  Gas  &  Electric  Securities 

«*lectric  Company :  Georee  C.  Mathews,  member  S.E.C. :  W.  Alton  Company. 
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spending  is  already  beginning  to  show 
definite  signs  of  its  effect  on  consumer 
spending;  that  the  putting  of  people  to 
work  by  the  government  has  put  other 
people  to  work  through  private  employ¬ 
ment,  and  that  in  two  years  and  a  half 
we  have  come  to  the  point  where  private 
industry  must  bear  the  principal  respon¬ 
sibility  of  keeping  the  processes  of 
greater  employment  moving  forward  with 
accelerated  speed. 

“The  people  of  the  United  States  are 
proud  of  Boulder  Dam.  .  .  .  Today  marks 
the  official  completion  and  dedication  of 
Boulder  Dam,  the  first  of  four  great  gov¬ 
ernmental  regional  units.  This  is  an 
engineering  victory  of  the  first  order — 
another  great  achievement  of  American 
resourcefulness,  skill  and  determina¬ 
tion.  .  .  .” 


Roosevelt  Defends 
Public  Works  Program 

Standing  on  a  platform  perched  high 
above  the  Colorado  River,  President 
Roosevelt  dedicated  Boulder  Dam  on 
September  30  as  a  “splendid  symbol” 
of  employment-providing  public  works 
which  he  said  have  already  given  the 
necessary  recovery  spur  to  private  indus¬ 
try  while  increasing  the  value  of  the 
nation’s  resources.  He  made  power  devel¬ 
opment  a  secondary  topic  in  the  speech. 

The  President  said  in  part:  “Labor 
makes  wealth.  The  use  of  materials 
makes  wealth.  To  employ  workers  and 
materials  when  private  employment  has 
failed  is  to  translate  into  great  national 
possessions  the  energy  that  otherwise 
would  be  wasted.  Boulder  Dam  is  a 
splendid  symbol.  The  mighty  waters  of 
the  Colorado  were  running  unused  to  the 
sea.  Today  we  translate  them  into  a 
great  national  possession.  .  .  .  These  great 
government  power  projects  will  affect 
not  only  the  development  of  agriculture 
and  industry  and  mining  in  this  section 
they  serve,  hut  they  will  also  prove  use¬ 
ful  yardsticks  to  measure  the  cost  of 
power  throughout  the  United  States.  It 
is  my  belief  that  the  government  should 
proceed  to  lay  down  the  first  yardsticks 
from  this  great  power  plant  in  the  form 
of  a  state  power  line,  assisted  in  its 
financing  by  the  government,  and  tapping 
the  wonderful  natural  resources  of  south¬ 
ern  Nevada.  Doubtless  the  same  policy 
of  financial  assistance  to  state  authorities 
can  be  followed  in  the  development  of 
Nevada’s  sister  state,  Arizona,  on  the 
other  side  of  the  river.  .  .  . 

“It  is  a  simple  fact  that  government 


COMING  MEETINGS 


National  Association  of  Railroad  and 
Utilities  Commissioners — Annual  con¬ 
vention,  Nashville,  Tenn.,  October  15-18. 
John  E.  Benton,  general  solicitor,  806 
Earle  Building,  Washington,  D,  C. 

National  Electrical  Wholesalers’ Associa¬ 
tion — Annual  convention,  Chicago,  Ill., 
October  14-18.  E.  Donald  Tolies,  man¬ 
aging  director,  165  Broadway,  New 
York. 

National  Safety  Council — Annual  safety 
congress  and  exposition,  Louisville, 
Ky.,  October  14-18. 

American  Institute  of  Electrical  Engi¬ 
neers — Great  Lakes  District  meeting, 
Purdue  University,  West  Lafayette, 
Ind.,  October  24-25.  H.  H.  Henline, 
national  secretary,  33  West  39th 
Street,  New  York. 

Indiana  Electric  Association — Purdue 
University,  Lafayette,  Ind.,  November 
7-8.  Tom  C.  Polk,  secretary,  609 
Traction  Terminal  Building,  Indian¬ 
apolis,  Ind. 


Curtis  Award  Reinstated 

Darwin  Curtis,  recently  elected  presi¬ 
dent  of  Curtis  Lighting,  Inc.,  has  an¬ 
nounced  that  the  Augustus  D.  Curtis 
Award  will  be  reinstated  by  Edison  Elec¬ 
tric  Institute  for  competition  closing 
April  1,  1936.  The  winner  will  be  an¬ 
nounced  at  the  next  E.  E.  I.  convention. 
The  Curtis  Award  is  for  outstanding 
achievement  by  a  utility  company  in  the 
field  of  commercial  lighting.  The  cita¬ 
tion  goes  to  the  company  and  the  cash 
prize  of  $250  to  the  individual  or  indi¬ 
viduals  directly"  responsible  for  the  win¬ 
ning  achievement. 

The  award  was  established  in  1930 
and  after  it  was  made  in  1931  it  was  then 
withdrawn,  due  to  the  fact  that  commer¬ 
cial  lighting  activities  were  at  a  virtual 
standstill  in  many  communities. 


New  York  State  Executives 
Discuss  Politics  and  Sales 

A  program,  equally  balanced  between 
discussion  of  industry  problems  arising 
from  current  legislation  and  the  develop¬ 
ment  of  sales  programs  under  present 
conditions,  was  presented  at  a  conven¬ 
tion  of  the  Empire  State  Gas  and  Electric 
Association  at  Rye,  N.  Y.,  on  October 


A  discussion  of  activities  of  the  Edison 
Electric  Institute  in  combating  excessive 
regulatory  legislation  was  presented  by 
Bernard  F.  Weadock.  A  program  de¬ 
signed  to  combat  excessive  governmental 
regulation  and  control  on  all  fronts  has 
been  instigated  by  the  institute.  Mr. 
Weadock  discussed  the  execution  of  the 
program  and  the  difficulties  being  met. 
He  pointed  out  that  this  industry  has 
its  job  ahead  and  that  the  task  to  come 
will  be  bigger  and  better  than  any  be¬ 
fore.  “Prepare  to  meet  it,”  he  urged. 

Trends  in  the  design  of  modern  homes 
were  outlined  and  discussed  by  T.  K. 
Quinn,  vice-president  of  the  General 
Electric  Company.  Mr.  Quinn  stressed 
the  importance  of  electrical  appliances 
in  the  modern  American  home  and  urged 
utility  executives  to  build  model  homes 
in  the  communities  they  serve. 

An  able  discussion  of  sales  planning 
and  selling  under  present  conditions  was 
presented  by  Alvin  E.  Dodd  of  American 
Management  Corporation.  Mr.  Dodd 
urged  the  application  of  the  three  funda¬ 
mental  steps  of  merchandising,  market 
analysis,  pricing  and  positive  selling  at¬ 
tack,  to  the  sale  of  electricity  and  gas. 
“Whoever  you  sell  and  whatever  you 
sell,  you  need  knowledge  about  your  cus¬ 
tomers,”  Mr.  Dodd  declared.  He  urged 
the  use  of  meter  readers  to  secure  mer¬ 
chandising  knowledge  about  customers. 

Ernest  R.  Acker  was  elected  president 
to  succeed  Clifford  E.  Paige.  Charles  E. 
Bennett  was  elected  vice-president  and 
Walter  C.  Phelps  was  re-elected  treas¬ 
urer. 


Wide  World 

FKtm  Lookout  Point,  on  the  Arizona  side.  President  Roosevelt  points  out 
the  sights  of  Boulder  Dam  to  Colonel  Watson,  his  military  aide.  Also  with 
the  President  is  Walker  Young,  engineer  in  charge  of  construction. 


ELECTRICAL  WORLD  >  OCTOBER  12,  1935 


46  (2454) 


Output  Breaks  All  Previous  Records 
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All  former  records  were  broken  by  tbe 
central-station  output,  during  the  week 
ended  October  5,  of  1,863,483,000  kw.- 
hr.,  and  the  production  curve  continues 
on  its  upward  trend.  The  previous 
maximum  as  reported  by  the  Edison 
Electric  Institute  was  1,860,021,000  kw.- 
hr.  in  the  week  before  Christmas  of 
1929.  The  new  figures  surpass  those  of 
the  corresponding  period  of  that  year  by 
2.4  per  cent.  The  wide  margin  over 
1934  continues.  It  has  been  greater  than 
10  per  cent  during  each  of  the  past  seven 
weeks  and  now  stands  at  12.3  per  cent. 


All  sections  of  the  country  are  par¬ 
ticipating  in  the  forward  movement, 
though  in  differing  degree.  'The  great¬ 
est  gain  over  1934  is  still  in  the  Moun¬ 
tain  States,  where  it  has  been  above  30 
per  cent  throughout  the  past  three 
months;  the  latest  figure  is  35.7  per 
cent.  In  the  Central  industrial  area  it 


^'eekly  Output,  Millions  of  Kw.-Hr. 


1935 

1934 

1933 

Oct. 

5... 

1.863 

Oct. 

6. 

1,659 

Oct. 

7.. 

1,646 

Sept. 

28... 

1,857 

Sept. 

29... 

1,649 

Sept. 

30 

1,653 

Sept. 

21.  .  . 

1,852 

Sept. 

22... 

1,6.31 

Sept. 

23... 

1,639 

Sept. 

14. . . 

1,828 

Sept. 

15. 

1,634 

Sept. 

16... 

1,663 

Sept. 

7... 

1,752 

Sent. 

8... 

1,565 

Sept. 

9.. 

1,583 

Aug. 

31... 

1,810 

Sept. 

1... 

1,627 

Sept. 

2... 

1,637 

has  been  gradually  rising  from  6.3  per 
cent,  early  in  July,  to  17.3  per  cent.  New 
England  is  up  10.1  per  cent,  although 
there  has  been  a  shrinkage  from  the  16.8 
per  cent  of  mid-September.  Other 
regions  ranged  down  to  6.6  per  cent. 

Per  Cent  Change  from  Previous  Year 


. - Week  ended — 


Region 

Oct.  5 

Sept.  28 

Sept.  21 

New  England . 

Middle  Atlantic . 

+ 

10.1 

-fll. 

6 

+  16.8 

+ 

7.5 

+  5. 

6 

+  6.3 

Central  Industrial.  . . . 

+ 

17.3 

-1-15. 

7 

+  15.8 

West  Central . 

+ 

6.6 

-i-12. 

9 

+  10.2 

Southern  States . 

+ 

8  6 

+  10. 

.5 

+  16.9 

Rocky  Mountain. ... 

+ 

35  7 

+  44, 

8 

+  48.0 

Pacific  Coast . . 

+ 

7.4 

+  11. 

.6 

"t"  8.6 

United  States . 

.  -t- 

12.3 

+  12 

6 

+  13.5 

August  Output  at  New  Level 

More  energy  was  generated  in  public 
utility  plants  during  August  than  in  the 
like  month  of  any  other  year,  the  in¬ 
crease  over  August,  1934,  amounting  to 
11  per  cent.  Production  was  8,586,000,- 
000  kw.-hr.,  according  to  the  U.  S.  Geo¬ 
logical  Survey.  The  increase  of  2.6  per 
cent  over  the  revised  figure  for  July, 
8,372.f)00,000  kw.-hr.,  is  normal,  but  the 
fact  that  the  output  was  considerably 
larger  than  that  of  last  January,  8,349,- 
000,000  kw.-hr.,  deserves  attention.  Pro¬ 
duction  in  midsummer  is  usually  smaller 
than  in  winter,  although  there  have  been 
several  exceptions  to  this  rule  during  the 
past  few  years. 

Water-power  contributed  39  per  cent 


of  the  total  output,  but  the  output  from 
this  source  was  7  per  cent  less  than  in 
July,  indicating  the  beginning  of  the  sea¬ 
sonal  decrease  due  to  diminished  stream 
flow.  Regional  changes  in  total  produc¬ 
tion  are  shown  in  the  accompany¬ 
ing  table. 


Regional  Cains  Over  1934,  per  Cent 


May 

June 

July 

Aug. 

United  States . 

+  4 

+  5 

+  10 

+  11 

New  England . 

+  3 

+  8 

+  10 

+  10 

Middle  Atlantic . 

+  3 

+  4 

+  10 

+  8 

East  No.  Central . . . . 

+  3 

—  3 

+  7 

+  12 

West  No.  Central. . . 

+  15 

+  18 

+  15 

+  12 

South  Atlantic . 

+  7 

0 

+  8 

+  18 

East  So.  Central . 

+  4 

+  28 

+  21 

+  3 

West  So.  Central .  . . . 

+  5 

0 

+  6 

+  5 

Mountain . 

+  15 

+  35 

+  36 

+  42 

Pacific . 

—  2 

+  7 

+  6 

+  9 

Commission  to  Investigate 
Savannah  River  Project 

President  Roosevelt  has  appointed  a 
commission  of  three  engineers  to  inves¬ 
tigate  the  feasibility  of  constructing  a 
$17,500,000  dam  on  the  Savannah  River 
about  17  miles  above  Augusta,  Ca.,  as  a 
combined  flood-control,  navigation  and 
power  project.  The  commission  consists 
of  Col.  Earl  Brown,  Corps  of  Engineers; 
Roger  B.  McWhorter,  chief  engineer  of 
the  Federal  Power  Commission,  and 
Sherman  W.  Woodward  of  the  National 
Resources  Board,  a  former  professor  of 
engineeripg  at  Iowa  State  University  and 
consultant  to  T.V.A.  The  first  meeting 
of  the  commission  will  be  held  in  the 
near  future. 
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Utility  Securities  Slightly  Lower 


1929  1930  1931  1932  1933  1934  JFMAMJJAS0ND 


1935 

Public  utility  bonds  fluctuated  within  a  narrow  range  during  September. 
**Electrical  World’’  index,  103.4;  August,  103.7.  Utility  stock  prices  showed 
slight  recessions.  **Electrical  World”  index  this  week,  28.2;  last  week,  28.6. 


Standard  Gas  &  Electric 
Files  Bankruptcy  Petition 

Unable  to  refund  $24,640,000  of  gold 
note  issues  October  1,  the  Standard  Gas 
&  Electric  Company  filed  a  petition  on 
September  27  in  the  United  States  Dis¬ 
trict  Court  in  Wilmington,  Del.,  for  re¬ 
organization  under  Section  77B  of  the 
National  Bankruptcy  Act. 

With  this  petition  the  company  filed 
a  copy  of  its  plan  for  the  extension  to 
October  1,  1940,  of  the  maturity  of  these 
notes,  stating  its  inability,  although  sol¬ 
vent,  to  meet  these  debts  as  they  mature, 
and  reciting  that  the  holders  of  the 
majority  in  amount  of  the  notes  due 
agreed  to  the  extension  plan.  The  court 
authorized  the  company  to  continue  the 
solicitation  of  the  deposit  of  notes  under 
the, plan. 

At  the  same  time  note  holders  filed  a 
petition  asking  for  reorganization,  before 
Federal  Judge  Philip  L.  Sullivan  of  Chi¬ 
cago.  The  petition  stated  that  the  pres¬ 


ent  “fair  value”  of  the  company  does 
not  exceed  $50,000,000,  although  the 
book  value  set  by  the  company  is  $310,- 
752,452.  It  was  also  maintained  that 
holders  of  more  than  $11,000,000  in  notes 
have  not  consented  to  the  proposal. 

Founded  in  1910,  Standard  Gas  owns 
properties  in  twenty  states  and  Mexico, 
serving  communities  with  an  estimated 
population  of  6,000,000  persons.  It  is 
controlled  by  the  Standard  Power  & 
Light  Company  and  in  turn  by  the 
United  States  Electric  Power  Company 
and  H.  M.  Byllesby  &  Company. 


P.W.A.  Loans  Restrained 

Additional  temporary  orderc  restrain¬ 
ing  P.W.A.  from  loaning  money  for 
municipal  utility  plants  were  granted  last 
week  by  Chief  Justice  Wheat  of  the  Dis¬ 
trict  of  Columbia  Supreme  Court.  The 
actions  were  brought  by  the  Texas  Util¬ 
ities  Company  and  the  Gulf  States  Util¬ 


ities  Company  and  affected  P.W.A.  loans 
to  the  Texas  cities  of  Post,  Littlefield, 
Plainview  and  Huntsville. 


Santee-Cooper  Allotment 
Approved  by  President 

President  Roosevelt  has  approved  an 
allotment  of  $500,000  for  preliminary 
work  on  the  Santee-Cooper  hydro-electric 
and  navigation  project  in  South  Caro¬ 
lina.  This  sum,  which  is  to  be  expended 
within  a  year,  consists  of  a  grant  of 
$225,000,  representing  45  per  cent  of  the 
total,  and  $275,000  loan.  The  Santee- 
Cooper  project  is  estimated  to  require 
$37,500,000  for  completion. 

Awards  Contracts  for 
Boulder  Dam  Line 

Clearing  the  way  for  the  launching  of 
work  on  the  237-mile  power  transmission 
line  from  Boulder  Dam  to  the  pumping 
plants  of  the  Colorado  River  Aqueduct, 
the  hoard  of  directors  of  the  Metropoli¬ 
tan  Water  District  has  awarded  contracts 
totaling  $1,561,705  for  construction  and 
materials,  subject  to  the  approval  of  the 
Reconstruction  Finance  Corporation. 

Total  cost  of  the  230,000-volt  line, 
which  ultimately  will  carry  36  per  cent 
of  all  the  electrical  energy  generated  at 
Boulder  Dam,  will  be  $2,266,204.  Alumi¬ 
num  conductors  will  be  used,  except  for 
10  miles  of  the  length.  Bids  received  for 
aluminum  conductor  were  $187,394  to 
$257,162  lower  than  comparable  bids  on 
copper  conductor,  it  is  stated. 

The  following  contracts  were  awarded: 

1.  To  the  Aluminum  Company  of  America 
for  aluminum  conductor  and  appurtenances, 
$614,316.98. 

2.  To  the  Anaconda  Wire  &  Cable  Com¬ 
pany  for  the  10  miles  of  cooper  conductor 
which  will  be  used,  $37,246.71. 

3.  To  Fritz  Ziebarth  for  construction  of 
the  237-mile  line,  $407,246.71. 

4.  To  the  Pacific  Coast  Steel  Company  for 
furnishing  steel  towers,  $402,300.36. 

The  awards  were  made  on  the  basis  of 
a  second  set  of  bids,  received  September 
25,  after  rejection  of  those  opened 
August  20.  It  was  pointed  out  by  Gen¬ 
eral  Manager  Weymouth  that  the  alu¬ 
minum  prices  received  on  September  25 
were  $11,916  lower  than  those  received 
in  August.  Construction  will  require 
about  two  years.  Preliminary  work  is  to 
be  started  at  once. 


New  York  Metal  Prices 


Sept.  25.  1935 
Cent*  per 
Pound 


Copper  electrolytic .  9.00* 

Lead,  Am.  S.  &  R.  Price..  4. 50 

Antimony . . .  14.00 

Nickel  ingot .  35.00 

Zinc  spot .  5. 1 24 

Tin  Straits .  48.875 

Aluminum,  99  per  cent . .  1 9 — 21 


♦Delivered  Connecticut  Valley. 


Oct  8.  1935 
Cents  per 
Pound 

9.25* 
4.h0 
14  75 
35.00 
5.725 
51  00 
19  21 
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tion.  The  figure  is  below  the  $11,020,929 
total  for  July,  but  compares  favorably 
with  August,  1934,  when  sales  volume 
reached  only  $5,581,380.  For  the  eight 
months  of  this  year  sales  of  1,246,478 
units  with  a  total  value  of  $96,134,678 
have  been  made.  This  compares  with 
1,012,619  units  valued  at  ^5,097,595 
sold  in  the  corresponding  period  last 
year.  In  addition  to  domestic  sales,  the 
industry  reports  the  shipment  of  more 
than  9,500  refrigerators  to  foreign  mar¬ 
kets  last  month. 


Unfavorable  Business  Items 


Favorable  Business  Items 

Copper  higher  abroad,  rumored  higher  here. 
Machine  toolera  buy  electrical  equipment. 
Strike  Kettlement  opens  coal  trade  buying. 
Rural  i-lectriflcation  stimulated  by  E.H.F.A. 
Supply  goods  continue  brisk  Improvement. 


Building  trade  still  slow  to  accelerate. 

War  actuality  leaves  stocks  hesitant. 

Small  electrical  business  failures  Increase. 
Embargoes  pot  damper  on  exports, 
utilities  still  holding  off  large  commitments. 


SO  that  the  interests  of  labor,  the  public 
and  employer  can  best  be  served  and 
protected  by  the  elimination  of  unfair 
competitive  trade  practices;  (b)  to  pre¬ 
vent  a  return  to  those  unfair  business 
practices,  the  effect  of  which  is  to  lower 
the  standard  of  wage  scales  and  working 
conditions  of  employees  and  promote 
ruinous  business  practices  on  the  part 
of  employers,  and  to  make  agreements 
between  employees  and  employers  to 
carry  out  such  purposes. 

Charles  L.  Eidlitz.  Frederick  W.  Lord, 
Cecil  M.  Munoz,  Walter  Knapp,  Harold 
Storey  are  the  incorporators.  Isidor  H. 
Taylor  is  attorney  for  the  new  asso¬ 
ciation. 


Brooklyn  Is  Going 
After  Range  Business 

A  sign  of  the  times  is  the  active  devel¬ 
opment  of  the  electric  range  business  in 
Brooklyn.  A  meeting  sponsored  by  the 
Brooklyn  Edison  Company  called  to¬ 
gether  some  300  retail  dealers  and  most 
of  the  range  manufacturers  on  Septem¬ 
ber  30  to  announce  the  program. 

Speakers  who  presented  the  subject 
were  John  C.  Parker,  Charles  L.  Harold, 
Edward  L.  Holmberg  and  Pierre  L.  Miles. 
Mr.  Parker  pointed  out  that  the  new  rates 
in  Brooklyn  opened  up  a  range  prospect 
list  of  60,000  customers,  of  whom  some 
47,000  lived  in  one-  and  two-family 
houses.  While  not  merchandising  itself, 
the  Brooklyn  Edison  Company  is  going 
to  give  every  possible  help  to  dealers  to 
get  ranges  sold.  These  aids  include 
direct  mail,  newspaper  advertising,  em¬ 
ployee  bonus  payments  for  sales  leads, 
a  range  sales  school,  company  home  econ¬ 
omists  and  demonstrators  to  aid  dealers 
and  other  tangible  supports. 

This  meeting  was  unusual  in  that  it 
brought  all  manufacturers  and  dealers 
together  with  the  utility  to  organize  a 
joint  as  well  as  an  individual  effort  to 
sell  ranges.  Mr.  Miles  stressed  the  sales 
points  to  make  in  successful  range  selling 
and  Mr.  Harold  said  that  the  experience 
of  others  in  range  selling  would  be  fol¬ 
lowed  and  placed  at  the  disposal  of  all 
retailers.  Brooklyn  is  going  to  sell  ranges 
if  the  spirit  of  confidence  shown  at  this 
meeting  is  taken  as  evidence. 

• 

New  York  Contractors 
0rgani7,e  Code  Committee 

Local  Code  Committee  for  the  Electri¬ 
cal  Contracting  Industry  of  New  York, 
Inc.,  New  York  City,  has  been  chartered 
by  the  Secretary  of  State  as  a  member¬ 
ship  corjioration  without  capital  stock, 
hs  objects  and  purposes,  as  stated  in  its 
certificate  of  incorporation,  are:  (1)  To 
effectuate  a  voluntary  local  code  of  fair 
competition  for  the  electrical  contracting 
industry  founded  on  the  principles  of  the 
recent  Nitional  Code  of  Fair  Competi¬ 
tion  for  the  Electrical  Contracting  In- 
ustry  an.i  the  experience  gained  thereby 


N.E.M.A.  Charged  With 
Unlawful  Combination 

Charging  unlawful  combination,  con¬ 
spiracy  and  agreement  to  restrain  com¬ 
petition  in  the  marketing  of  power  cables 
and  wire  products,  the  Federal  Trade 
Commission  has  issued  a  complaint 
against  the  National  Electrical  Manu¬ 
facturers  Association,  its  ofl&cers  and 
sixteen  member  companies  and  fixed 
November  1  as  the  date  of  a  hearing  for 
their  defense  against  a  cease  and  desist 
order. 

The  complaint  charges  that  the  re¬ 
spondents  conferred  together,  systemat¬ 
ically  exchanged  price  information,  and 
agreed  to  quote,  sell  and  deliver  their 
goods  according  to  identical  prices  and 
sales  conditions.  It  is  further  claimed 


August  Refrigerator  Sales 

Domestic  sales  of  electrical  household 
refrigerators  in  August  totaled  100,247 
units,  valued  at  $7,760,601,  according  to 
figures  supplied  by  fourteen  producers 
and  released  recently  through  the  Na¬ 
tional  Electrical  Manufacturers  Associa- 


HENRY  FORD  AND  GERARD  SWOPE  TALK  IT  OVER 


Henry  Ford,  Edsel  Ford  and  several  Ford  officials  spent  a  day  looking 
the  mammoth  110,000-kw.  turbine  now  building  for  Ford's  River  R 
generating  station.  It  is  the  first  large  unit  to  operate  at  1,200  lb.  prei 
and  900  deg.  F.  This  turbine  and  some  big  G.E.  electric  furnaces  are 
of  the  Ford  program  of  progressive  modernization. 
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that  they  required  jobbers  to  resell  at 
uniform  list  prices,  and  adjusted  prices 
to  favor  customers  having  heavy  trans¬ 
portation  costs  at  the  expense  of  nearby 
buyers.  Such  actions  and  policies  have 
deprived  purchasers  of  power  cable, 
transmission  wire  and  other  electrical 
apparatus  of  the  advant^es  of  normal 
competition  that  formerly  existed,  ac¬ 
cording  to  the  commission,  and  has  arti¬ 
ficially  enhanced  prices.  As  a  result,  the 
complaint  states,  “the  amounts  so  exacted 
from  public  utilities,  whether  publicly 
or  privately  owned,  and  from  municipal¬ 
ities  and  the  government  as  an  incident 
to  the  transmission  of  electric  light  and 
power  in  some  cases  become  a  part  of 
the  permanent  investment  on  which  con¬ 
sumers  of  electricity  are  called  upon  to 
pay  a  continual  return,  or  if  publicly 
owned,  at  least  sufficient  to  retire  the  in¬ 
vestment  in  such  utilities.” 

The  sixteen  companies  named  in  the 
complaint  are: 

American  Electrical  Works,  American 
Steel  &  Wire  Company,  Anaconda  Wire  & 
Cable  Company,  Bishop  Wire  &  Cable 
Corporation,  Boston  Insulated  Wire  &  Cable 
Company,  Crescent  Insulated  Wire  &  Cable 
Company,  General  Cable  Corporation,  Gen¬ 
eral  Electric  Company,  Habirshaw  Cable 
&  Wire  Corporation,  National  Electrical 
Products  Corporation.  The  Okonite  Com¬ 
pany,  Phelps-Dodge  Copper  Products  Cor¬ 
poration,  John  A.  Roebling’s  Sons  Company, 
Simplex  Wire  &  Cable  Company,  Triangle 
Conduit  &  Cable  Company,  United  States 
Rubber  Products  Company. 

• 

They’re  Buying  Things 
in  the  West 

From  the  far  Western  states  embracing 
the  Twelfth  Federal  Reserve  District 
comes  a  report  of  a  35.9  per  cent  increase 
in  wholesale  trade  in  electrical  supplies 
during  August  of  this  year  over  1934, 
and  an  increase  during  the  first  eight 
months  of  31.4  per  cent.  Retail  sales  of 
small  electrical  appliances  by  department 
stores  during  the  month  were  7.9  per  cent 
higher  in  value,  while  heavy  appliances 
— washers,  ironers,  refrigerators  and 
others — were  up  20.4  per  cent.  Inter¬ 
connected  companies  in  California  gen¬ 
erated  8.2  per  cent  more  energy  during 
August  and  1.1  per  cent  more  during  the 
eight  months  than  in  the  corresponding 
periods  of  1934,  according  to  an  announce¬ 
ment  made  by  the  Pacific  Gas  &  Elec¬ 
tric  Company. 

• 

Allis-Chalmers  Business 

Business  of  the  Allis-Chalmers  Manu¬ 
facturing  Company  during  the  third 
quarter  of  this  year  was  as  good  as  in 
the  second  quarter,  when  the  company 
reported  a  profit,  according  to  an  an¬ 
nouncement  made  last  week  by  General 
Otto  H.  Falk,  chairman  of  the  company, 
after  a  meeting  of  the  directors. 


“Farm  business  has  been  particularly 
good  and  collections  are  excellent,”  Gen¬ 
eral  Falk  said.  “Utility  buying  is  still 
very  small,  but  the  total  business  of  the 
company  is  well  ahead  of  a  year  ago.” 

• 

Electroniaster  Expands  Plant 

A  new  high  record  in  electric  range 
sales  has  necessitated  a  substantial  ex¬ 
pansion  of  the  Electromaster  plant  in 
Detroit.  The  additional  factory  will  be 
known  as  Electromaster  Plant  2  and  will 
give  not  only  a  40  per  cent  increase  in- 
floor  space  but  also  provide  greater 
shipping  facilities. 

“Electromaster’s  monthly  sales  curve 
has  practically  kept  right  on  ascending 
since  January  1,  without  any  evidence 
at  all  of  the  seasonal  slump  that  is  gen¬ 
erally  experienced  during  July  and 
August,”  said  Gerald  Hulett,  Electro- 
master’s  vice-president,  in  announcing 
the  increase  in  the  company’s  production 
capacity. 


NEW  ENGLAND 

An  undercurrent  of  improvement  features 
the  New  England  electrical  trade.  While 
little  important  apparatus  has  been  sold  in 
the  past  fortnight,  a  substantial  volume  of 
scattered  orders  has  been  booked.  Industrial 
inquiries  and  sales  are  picking  up  except  in 
textiles.  Machine  tool  motors  are  moving 
actively  in  the  market,  and  wiring  devices 
are  showing  more  life.  Utility  outputs  con¬ 
tinue  to  push  upward  and  commercial  cook¬ 
ing  is  forging  ahead  steadily. 

The  Parker  House,  Boston,  has  purchased 
electric  kitchen  equipment  totaling  about  68 
kw.  and  including  two  ranges,  several  broil¬ 
ers,  toasters,  fry  kettles  and  related  appli¬ 
ances,  and  the  remodeling  of  the  Copley 
Square  Hotel  has  absorbed  about  25  kw.  in 
heavy-duty  cooking  devices.  A  24-kw.  bread 
baking  oven  has  been  bought  by  a  large 
Boston  market.  Wholesalers  report  lengthen¬ 
ing  deliveries  on  various  domestic  appliances 
under  the  hollow-ware  classification  and  have 
been  ordering  ahead  against  a  heavy  fall 
demand.  In  general,  little  carload  business 
is  being  handled,  but  as  industrial  improve¬ 
ments  pick  up  in  number,  wire  and  interior 
electrical  supplies  are  likely  to  reflect  con¬ 
siderable  quickening  in  demand.  Three  New 
England  central  stations  are  studying  pro¬ 
grams  for  generating  plant  modernization, 
including  new  boiler  equipment,  and  ulti¬ 
mate  increases  in  capacity.  There  is  some 
business  in  voltage  regulators  for  distribu¬ 
tion  substations,  northern  New  England 
having  bough'  apparatus  of  this  kind  on  a 
moderate  scale  of  late. 

The  activity  of  motor  car  makers  in  the 
Middle  West  has  been  reflected  in  the  New 
England  machine  tool  field  and  in  other 
necessary  plants  in  the  purchase  of  motor 
and  control  equipment  for  production  ser¬ 
vice.  Another  bright  spot  is  the  movement 
of  air-cooled  traneform<*rs  for  industrial 
plant  service,  resulting  from  simplification 


General  Electric  Orders 
Increase  34  per  Cent 

Orders  received  by  the  General  Elec¬ 
tric  Company  for  the  third  quarter  of 
1935  amounted  to  $54,400,819,  compared 
with  $40,458,901  for  the  third  quarter  of 
1934,  an  increase  of  34  per  cent,  Presi¬ 
dent  Gerard  Swope  announced  this  week. 

Orders  received  for  the  nine  months 
amounted  to  $158,943,765,  compared 
with  $132,613,543  for  the  nine  months 
last  year,  an  increase  of  20  per  cent. 

• 

Three  Additional  Leagues 

Certificates  of  approval  have  been  au¬ 
thorized  by  the  National  Electrical  Man¬ 
ufacturers  Association  committee  on 
league  finance  for  three  additional 
leagues.  They  are  the  Electrical  League 
of  Milwaukee,  Milwaukee,  Wis.;  Elec¬ 
trical  League  of  Rhode  Island,  Provi¬ 
dence,  and  the  Electrical  Association  of 
Rochester,  Inc.,  Rochester,  N.  Y. 


of  central  station  rate  structures  which  en¬ 
able  more  energy  to  be  sold  for  lighting 
purposes  in  conjunction  with  power  and 
heating  applications. 

The  air-conditioning  field  has  absorbed 
not  a  little  electrical  equipment  in  the  New 
England  area  during  the  past  summer  and 
winter  applications  are  likely  to  continue  to 
interest  both  utility  and  manufacturing 
people.  Industrial  steam  plant  projects  are 
lively  and  competitive  power  developments 
are  pressing  forward  for  decision  in  various 
quarters.  Collections  are  holding  up  well  in 
dealer  circles,  but  are  slightly  off  in  indus¬ 
trial  areas. 

CHICAGO  AREA 

As  regards  business  in  large  equipment 
the  condition  in  the  Chicago  trade  region 
is  one  of  hopeful  waiting  and  not  of  receipt 
of  orders.  However,  there  are  in  the  offing 
several  known  requirements  of  major  size 
that  shortly  will  develop  into  signed  con¬ 
tracts.  In  the  meantime  the  large  suppliers 
are  contenting  themselves  with  their  shares 
of  a  $150,000  total  order  for  a  substation 
to  be  erected  by  an  Illinois  utility  for  service 
to  a  large  industrial  plant  up  in  the  north¬ 
west  corner  of  the  state. 

The  steady  push  of  buying  continues  in 
comparatively  small  orders  from  industrial 
and  commercial  concerns  busy  with  neces- 
sa^  rehabilitation.  Devices  for  resale  as 
built-in  parts  of  factory  and  domestic  tools 
and  appliances  are  moving  at  a  satisfactory 
rate.  Figures  released  by  the  Electric  As¬ 
sociation  of  Chicago  show  63  per  cent  of 
reporting  manufacturers  with  increases  of 
business  from  July  to  August  this  year, 
83  per  cent  with  increases  of  Auitust  this 
year  over  same  month  last  year  and  91 
per  cent  with  increases  for  total  business 
in  the  first  eight  months  this  year  as  against 
same  period  last  year.  Reports  fn>rn  whole¬ 
salers  of  electrical  materials  follow  the  same 
trend. 


Field  Reports  on  Business 

Special  reports  to  Electrical  World  indicate  that  the  general  business  and  in¬ 
dustrial  improvement  that  has  been  in  progress  for  some  time  throughout  the  nation 
is  being  maintained. 
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WLf  u  PAYS  to  UM 

G-E  FAST-BLOWING  Fuse  Links 


UNIVERSAL,  FAST-BLOWING 
CABLE-TYPE  FUSE  LINKS 


BECAUSE 

with  them,  you  can  isolate  faults  to  smaller  areas.  Their  carefully  designed 
time-current  characteristics  permit  installation  in  series,  with  smaller  time  differentials. 

BECAUSE 

they  reduce  re-fusing  costs — they  prevent  unnecessary  interruptions  in  service. 
They  are  fast-blowing — in  fact  a  faster  fuse  link  would  be  impractical  from  an 
operating  standpoint — yet  they  will  not  blow  on  temporary  overloads  or  motor¬ 
starting  currents. 

Take  advantage  of  the  improved  protection  which  these  fuse  links  afford.  Complete 
information  is  given  in  Bulletin  GEA-1994A.  To  make  it  easy  for  you  to  select 
the  proper  size  to  give  the  best  operating  results,  the  bulletin  includes  co-ordinating 
charts  and  characteristic  curves.  Because  they  are  based  on  tests  at  full  rated  voltage, 
these  curves  give  total  clearing  time.  General  Electric  Company,  Schenectady,  N.  Y. 
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New  Nomenclature 
Simplifies  Diagram 

As  an  aid  to  the  switchboard  elec¬ 
trician  in  wiring  ^up  switchboard 
panels,  the  engineering  department  of 
the  city  of  Pasadena,*  Calif.,  developed 
a  new  identification  t  technique  which 
eliminates  the  necessity  of  providing 
complete  control  diagrams  on  the 
switchboard  blueprint. 

Conduits  carrying' switchboard  cir¬ 
cuits  are  inserted  below  the  panel  wir¬ 
ing  diagram  and  numbered  for  identi¬ 


fication.  Circuits  in  each  conduit  are 
connected  diagrammatically  to  a  small 
block,  which  represents  the  panel  ter¬ 
minal  strip  to  which  circuits  in  that 
particular  conduit  are  to  be  run.  Con¬ 
versely,  each  panel  diagram  includes 
a  representation  of  the  terminal  strip 
for  that  panel,  each  division  of  which 
is  identified  by  the  letter  or  number 
of  the  lead  or  leads  which  terminate 
there.  Alongside  each  terminal  strip 
conduits  are  again  represented  by 
number  and  leads  emanating  from  this 
conduit  are  connected  by  short  lines 
to  the  proper  division  of  the  terminal 
strip.  Every  terminal 
strip  division  to  which 
a  connection  is  to  be 
made  is  so  indicated; 
circles  represent  con¬ 
duits  and  squares 
other  terminal  strips, 
indicating  that  the 
leads  run  between 
panels.  The  method 
not  only  saves  time  in 
preparation  of  the 
diagram  itself  but 
eliminates  confusion 
and  delay  in  erecting 
the  switchboard.  The 


Wiring  diagram  in¬ 
corporates  simplified 
method  of  wiring 
identification 

A  cross-index  method 
of  identifying  and  lo¬ 
cating  leads  from  the 
conduits  to  the  switch¬ 
board  has  saved  the 
time  and  expense  in 
switchboard  erection. 
Leads  “A,”  “B,”  "C" 
and  “D”  are  shown  in 
the  diagram  as  being 
carried  in  conduit  25 
and  terminating  on 
terminal  strip  B.  The 
wireman  looks  for  ter¬ 
minal  strip  B  on  his 
switchboard  diagram 
and  finds  the  divi¬ 
sions  of  the  terminal 
strip  that  are  lettered 
"A,”  "B,”  "C”  and 

“D”  are  the  eighth, 
ninth,  tenth  and 
twelfth  respectively 
and  that  each  of  these 
divisions  is  shown  to 
be  connected  to  con¬ 
duit  No.  25.  Thus  he 
connects  the  leads  from 
that  conduit  to  the 
appropriate  sections  of 
the  panel  terminal 
strip  and  the  wiring  is 
complete. 


positive  identification  of  all  leads  also 
tends  to  reduce  errors  and  the  expense 
incident  in  their  correction. 


Catch  Box  Dried 
by  Blower  Heater 


Catch-box  (underground  junction) 
drying  on  the  Boston  Edison  Com¬ 
pany’s  115-230-volt  direct  current 
system  has  been  speeded  about  four¬ 
fold  by  utilizing  a  l,()50-watt  motor- 
driven  air  drier  equipped  by  the  dis¬ 
tribution  department  with  a  rubber 
nozzle  12  in.  long,  2  in.  in  diameter  at 
the  fan  outlet  and  1  in.  outside  at  the 
delivery  end.  The  outfit  weighs 
about  15  lb.,  and  is  provided  with  25 
ft.  of  “Tirex”  cable  and  a  plug  clip  at 
the  end  for  attachment  to  the  circuit 
terminals.  The  converted  device  was 
a  Hamilton-Beach  unit.  When  drying 
catch  boxes  by  exposure  to  sun  the  job 
has  taken  from  four  to  five  hours 
under  the  best  conditions  of  weather 
and  traffic.  By  the  above  method  the 
work  can  be  done  by  day  or  night  in 
about  an  hour,  the  only  limitation 
being  moist  weather. 

• 

Diary  Regulates 
Maintenance  Work 

By  K.  B.  HUMPHREY 

Sayreville,  N.  J. 

Electricians  having  a  large  amount 
and  variety  of  equipment  to  maintain 
should  so  arrange  their  work  that  it 
consists  of  more  than  merely  repair¬ 
ing  equipment  that  has  gone  wrong. 
Units  should  be  maintained  in  such  a 
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way  that  serious  breakdowns  seldom  and  a  notation  made  six  months  ahead 
occur.  for  another  inspection. 

In  the  larger  plants  work  is  laid  In  this  way  every  piece  of  apparatus 
out  so  that  the  maintenance  crews  go  can  be  listed  and  a  record  obtained  of 

from  one  department  to  another  ac-  its  performance.  Nothing  is  over¬ 
cording  to  a  prearranged  schedule.  In  looked  to  the  extent  that  an  accident 

smaller  plants  much  less  system  is  or  failure  is  likely, 

usually  found.  The  electrician  is  gen-  Records  of  all  regular  maintenance 
erally  allowed  to  follow  his  own  in-  work,  inspections,  repairs  and  replace- 

clinations.  Breakdowns,  therefore,  do-  nients  should  be  kept  in  the  same 

pend  to  a  large  extent  upon  the  man  book.  This  book,  not  too  small, 
in  charge.  should  have  at  least  a  page  for  each 

To  keep  a  record  of  inspections  and  day,  and  should  be  written  up  regu- 

also  to  remind  the  electrician  when  larly  at  the  end  of  the  day. 

one  is  necessary,  a  day-to-day  diary  is  Records  of  this  type  if  carefully 
useful.  Suppose,  for  instance,  on  kept  wdll  form  the  basis  upon  which 

April  1  when  a  certain  motor  was  in-  costs  of  replacements  can  be  based.  It 

spected  and  the  starter  oil  box  also  enables  the  electrician  to  lay  out 

dropped,  the  contacts  were  found  to  be  his  work  in  an  orderly  manner  so  that 

in  such  shape  that  there  would  be  ex-  there  is  plenty  of  time  for  everything, 

pected  normally  six  more  months  of 
operation  before  another  inspection 
would  be  necessary.  If  a  diary  is  kept 
a  notation  is  placed  on  the  October  1 
page  stating  that  it  was  time  to  look 
at  this  starter.  When  this  date  arrives 
the  electrician  is  reminded  that  the 
starter  should  be  looked  at.  If  new 

contacts  are  required  or  any  other  re-  Within  the  last 

pairs  are  necessary  a  notation  should  ,  ,  , 

be  placed  under  the  original  reminder  p  '  •  w 

*  ^  l.omnanv  in  W  a* 


Benning  station  breakers  modernized  by 
addition  of  oil  blast  baffles 

Interrupting  rating  doubled  without  change 
in  celi  structure  or  dimensions.  The  aver¬ 
age  time  required  for  the  installation  by 
one  man  and  helper  was  seven  hours,  only 
a  little  more  labor  than  required  for  the 
periodic  inspection. 


By  ^ .  J.  LANK 

rotomac  Electric  Power  Company, 
Washington,  D.  C. 


together  with  the  necessary  rearrange¬ 
ment  of  cable  and  instrument  and 
control  wiring;  all  at  a  time  when  the 
station  must  be  continuously  main¬ 
taining  service. 

Such  a  rebuilding  project  would 
not  only  have  been  very  costly,  but 
also  would  have  been  extremely  diffi¬ 
cult  to  accomplish.  Fortunately,  the 
manufacturer  of  these  breakers  was 
able  to  offer,  at  a  nominal  cost,  mod¬ 
ernization  parts  in  the  form  of  oil- 
blast  baffles,  gates,  support  rods  and 
upper  insulators.  These  parts  were 
scheduled  for  installation  during  the 
annual  breaker  inspection  period  for 
the  station.  Without  requiring  any 
changes  in  the  breaker  mechanism  or 
the  cell  structure,  the  installation  of 
these  parts  increased  the  interrupting 
rating  of  the  breaker  from  500.000 
kva.  to  1,000,000  kva. 

A  number  of  the  substation  breakers 
have  likewise  been  modernized  by  the 
installation  of  the  oil  blast  baffles  in 
those  of  General  Electric  make  and 
Dei'on  grids  in  those  of  Westinghouse 
manufacture.  All  of  these  modernized 
breakers  have  been  in  operation  more 
than  a  year.  The  condition  of  these 
breakers  upon  inspection  after  inter¬ 
rupting  a  number  of  fault  currents 
has  shown  material  improvement. 
These  installations,  good  exani}»les  of 
the  practicability  and  economy  of  oil 
circuit  breaker  modernization,  result 
in  a  feeling  of  safetv  and  s^-curity. 


Articulated  Tower 


Power  for  the  Algerian  State  Rail¬ 
way  is  transmitted  over  84  miles 
at  90,000  volts  on  articulated  towers 
hehl  vertical  by  the  ground  cable. 
According  to  Rene  P.  Chauvet, 
Morges,  Switzerland,  tests  have 
proved  that  the  tower  resists  loads 
due  to  broken  conductors  without 
permanent  deformation 
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LARGE  AIR  gap! 

DOOR  STAYS 
CLOSED  I 


CARTRIDGE 
DROPS  out! 

(INTO  A  TELL-TALE  SIGNAL  POSITION) 


The  L-M  Type  "PVD"  is  an  entirely  new  idea  in 
drop-out  cutouts  —  orisinal  throughout.  It  is  so  simple 
design^  so  unique  in  operation  —  you  will  lihe  it. 

Available  for  5000  Volts  and  7500/12500  Volts 
Grd.  y,  60  amperes. 

Bulletin  LMB-6353  gives  full  information.  Ash  for  it  I 


UNE  MATERIAL  CS 

SOUTH  MILWAUKEE,  WISCONSIN,  U.  S.  A. 
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POWER  AT  WORK  IN  INDUST 


LIGHTING  •  MOTORS  •  CONTROL  •  HEAT  •  AIR  CONDITIONING 


Cuts  Cost 
of  Matrix  Drying 

By  GLENN  S.  YOUNG 

Power  Sales  Engineer 
Kansas  City  Power  &  Light  Co., 
Kansas  City,  Mo. 

In  modernizing  a  steam-heated  mat¬ 
rix  drying  table  in  its  stereotype 
foundry  recently  the  Chase  Bag  Com¬ 
pany,  Kansas  City,  Mo.,  installed  a 


Matrix  drier  converted  to  electric  heat 

A  plate  of  steel  (1)  8  In.  thick  was  grooved 
to  hold  eight  750-watt  strip  heaters  (2). 
Another  groove  was  cut  for  the  bulb  of  the 
thermostat  (3).  Except  for  these  new  parts 
the  press  remains  as  before. 


number  of  strip  heaters  to  replace 
steam. 

Moist  paper  matrices  from  which 
printing  press  plates  are  made  to  re¬ 
produce  the  company  name  and  in¬ 
signia  on  their  products  were  formerly 
dried  by  placing  on  this  drying  table, 
to  which  steam  at  65  Ih,  pressure  was 
applied.  Electric  heat,  supplied  by 
eight  750- watt  strip  heaters,  with  ther¬ 
mostatic  control  now  automatically 
maintains  the  table  at  a  constant  tem- 
jierature  of  300  deg.  F. 

Savings  made  by  shutting  down  the 
boiler  plant  during  the  summer  have 
more  than  justified  the  expense  of  the 
installation.  It  is  claimed  that  elec¬ 
tric  heat  dries  the  matrix  more  quickly 
than  steam,  and  operators  report  the 
results  obtained  are  far  superior.  In 


fact,  the  operation  has  been  found  to 
be  so  satisfactory  that  the  electrically 
heated  equipment  will  be  used  the 
year  around. 

• 

Transformer  Tubes 
Continuous  Welded 

Strip  steel  is  pressed  with  a  series 
of  grooves,  folded  over,  crimped  at 
the  edges,  arc  welded  with  a  continu¬ 
ous  seam  and  cut  off  to  proper  length 
to  make  transformer  radiator  tubes  by 
one  production  machine  in  the  Pitts¬ 
burgh  plant  of  the  Allis-Chalmers 
Manufacturing  Company.  The  steel, 
in.  wide,  16  gage,  is  drawn  into  the 
machine.  The  strip  passes  between 
rollers  which  press  six  grooves  into 
it;  the  grooved  strip  is  then  folded 
over  and  the  edges  crimped;  the 
formed  tube  then  passes  under  the 
carbon  arc,  which  welds  the  edges  to¬ 
gether.  The  welded  tube  emerges 
from  the  machine  in  a  continuous 
piece.  A  saw%  which  travels  in  the 
same  direction  and  at  the  same  speed 
as  the  tube,  cuts  off  the  correct  lengths, 
5  to  10  ft.  long,  as  required.  The 
tubes  are  then  manually  welded  into 
the  familiar  radiator  assembly. 


Motor  Modernization 
Cuts  Power  Costs 

A  saving  of  $300  a  month  was  ef¬ 
fected  by  the  Sperry  Flour  Mills, 
South  Vallejo,  Calif.,  by  the  conver¬ 
sion  of  two  wound-rotor  induction 
motors  to  synchronous  motors.  This 
saving  represents  a  return  of  33  per 
cent  per  year  on  the  investment  re¬ 
quired.  Modernization  of  existing 
equipment  and  the  reduction  of  power 
bills,  two  factors  in  the  operation  of 
any  system,  require  close  and  constant 
attention.  Equipment  that  is  allowed 
to  remain  in  operation  too  long  with¬ 
out  alteration  or  modernization  is  apt 
to  consume  an  excessively  large 
amount  of  power  when  it  is  compared 
with  similar  equipment  of  more  recent 
date. 

The  saving,  in  this  case,  effected  by 
the  conversion  of  the  two  fifteen-year- 
old,  4()0-hp.  motors  was  due  partly  to 
power-factor  correction,  permitting 
operation  at  0.8  power  factor  leading, 
and  partly  to  increased  efficiency. 
Power-factor  improvement  could  have 
been  obtained  by  the  use  of  capacitors; 
however,  modernization  of  the  motors, 
giving  increased  life,  proved  more 
economical  in  this  case,  it  was  stated. 


Arc  welding  radiator  tubes  for  power  transformers 
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Graphic  Solution 
of  \Iotor  Circuits 

By  J.  H.  F.  WHITE 

P'ngineering  Department, 
Westchester  Lighting  Company 

Graphic  methods  afford  a  ready 
means  of  determining  the  predomi¬ 
nant  features  of  motor  circuits.  The 
accompanying  curves  will  greatly  fa¬ 
cilitate  cost  estimates  and  should  be 
useful  in  many  ways  for  industrial 
engineers  and  electrical  contractors. 
The  graphs  apply  only  to  220-volt, 
three-phase  motors  up  to  100  hp.,  but 
may  be  extended  by  applying  the  re¬ 
quirements  of  the  N.E.  Code. 

Feeder  sizes  and  the  ratings  of 
feeder  protective  devices  may  be  ob¬ 
tained  from  Fig.  1.  Branch  circuit 
sizes  and  ratings  of  their  protective 
devices  as  well  as  the  motor-running 
protection  devices  are  given  in  Fig.  2. 

In  applying  Fig.  1  the  group  horse¬ 
power  should  be  used  and  increased 
by  25  per  cent  of  the  rating  of  the 
largest  motor.  The  rating  for  the 
feeder  protective  devices  can  be  in- 


cuits  a  special  study  should  be  made 
and  their  settings  adjusted  to  conform 
to  the  local  code  requirements. 

• 

Strip-Unit  Heat 
Oil-Drawing  Furnace 

Many  varieties  of  metal  stampings 
are  turned  out  by  the  Master  Products 
Company  of  Cleveland.  In  this  work 
many  dies  of  different  sizes  and  other 
kinds  of  tools  are  used,  all  of  which 
must  have  a  hard  outer  surface  over  a 
tough  interior  grain  structure.  Such 
dies  and  tools  are  hardened  in  an 
electric  furnace  and  are  then  drawn  in 
a  small  oil-drawing  furnace  especially 
built  for  the  purpose. 

This  furnace,  in  reality  a  pot  of 
rectangular  shape,  is  built  up  of  an 
oil  container  placed  between  strip 
beaters,  plus  a  6-in.  insulation  and  an 
outer  metal  shell.  Four  strip  heaters 
are  located  on  each  side  of  the  oil 
container  and  two  underneath.  Wiring 
is  so  arranged  that  all  ten  of  the 
heaters  or  only  half  of  them  may  be 


One  kilowatt  heats  8-gal.  oil-draw 
ing  bath 


used  at  one  time.  The  temperature  of 
the  oil  is  maintained  automatically  at 
any  point  between  500  and  700  deg. 
F.  Oil  capacity  of  the  furnace  is  8 
gal.  and  the  electrical  capacity  of  the 
strip  heaters  is  1  kw. 


Fig.  1 — Feeder  sizes  and  rating  of 

350MCM 

300A 

feeder  protective  devices  for 
motor  group 

Increase  group  hp.  by  25  per  cent  o 
rating  of  largest  motor  in  applyinf 
chart.  Based  on  average  current  pe 
pha.‘;e  per  hp.  in  each  size  range  and  oi 
wire  and  fuse  size  for  total  current 
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Fig.  2 — Size  of  branch  circuits  and 
ratings  of  circuit  protection  and 
motor  •  running  protective  device 


!0  20  30  40  50  60  70  80  90 

Three-Phase  220  Vol+  Group  Horsepower 


creased  over  the  value  obtained  if  it 
does  not  exceed  the  collective  rating 
of  the  branch  circuit  protective  de¬ 
vices.  However,  the  rating  of  feeder 
protection  should  coincide  as  nearly 
as  pos-^ible  with  the  capacity  of  the 
feeder. 

It  should  be  remembered  in  apply¬ 
ing  Fig  2  that  there  are  different  code 
requirements  for  the  protection  of  dif¬ 
ferent  type  motors.  Consequently 
separate  curves  are  given  for  three 
coinmor  types.  If  automatic  circuit 
breakers  are  used  on  the  branch  cir- 
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Fuse  Capacity  In  Amperes 


Springs  Accelerate 
Breaker  Closing 

In  order  to  justify  the  short-circuit 
rating  of  a  breaker  it  is  essential  to 
establish  its  making  capacity  rating  as 
well  as  its  breaking  capacity  rating. 
The  transitional  stage  from  the  least 
possible  contact  in  the  breaker  to  full 
contact  should  be  made  as  short  as 
possible  and,  to  accomplish  this,  a 
circuit  breaker  should  always  be 
closed  quickly  and  without  hesitation 


Springs  enhance  ‘‘making^’  capacity 
of  breakers 

(a)  Springs  compressed  ready  for  closing 
breaker;  (b)  springs  released  and  breaker 
closed. 

in  case  a  fault  should  exist  on  the  cir¬ 
cuit  into  which  it  is  being  switched. 

Electrical  closing  has  generally 
been  accepted  as  a  satisfactory  solu¬ 
tion  to  the  problem  of  closing  high- 
power  breakers,  but  the  necessity  for 
the  provision  and  maintenance  of  aux¬ 
iliary  supplies  has  proved  an  obstacle 
to  the  universal  use  of  electrically 
operated  equipments.  Ferguson,  Pailin, 
Ltd.,  of  Manchester,  England,  has  de¬ 
veloped  an  expansion-closing  device 
in  which  the  circuit  breaker  is  closed 
by  utilizing  the  energy  released  on 
igniting  a  small  quantity  of  explosive 
material  contained  in  a  cartridge. 

Another  development  is  one  incor¬ 
porating  springs  which  can  easily  be 
compressed  with  a  slow  movement  by 
hand,  the  energy  so  stored  being  uti¬ 
lized  to  close  a  circuit  breaker  smartly 
and  without  hesitation. 

The  mechanism  consists  of  a  car¬ 
riage  which  is  actuated  to  compress 


the  springs  by  means  of  a  toggle  link; 
the  latter  is  operated  by  rotation  of  a 
shaft  extending  through  the  front  of 
the  mechanism  cover  by  means  of  a 
suitable  lever.  The  springs  are  com¬ 
pressed  until  the  link  is  almost  “on 
toggle,”  when  a  small  roller  latches 
the  link  in  position.  The  operating 
lever  is  then  removed,  leaving  the 
closing  spring  mechanism  fully 
charged.  By  actuating  a  small  lever 
the  spring  mechanism  is  released  to 
close  the  switch;  speed  of  closing  is 
quite  independent  of  the  operator. 
Alternately,  a  small  low-power  re¬ 
lease  coil  can  be  fitted  if  remote  oper¬ 
ation  is  desired. 

• 

Bucket  Test  Shows 
Least  Pull-Up  Torque 

By  H.  B.  DUFFUS 

In  charge  of  Small  Motor  Testing 
Westinghouse  Electric  &  Manufacturing 

Company,  East  Springfield,  Mass. 

The  “bucket  test,”  providing  con¬ 
stant  torque  for  accurately  determin¬ 
ing  the  minimum  torque  point  of  a 
small  motor,  can  be  done  in  a  few 
minutes,  yet  simulates  more  closely 
than  any  other  method  of  test  the  ex¬ 
treme  condition  a  motor  will  operate 
under  in  service.  Results  compare 
closely  and  consistently  with  the  mini¬ 
mum  torque  points  as  recorded  on  the 
speed  torque  curve  of  the  motor.  The 
minimum  torque  a  motor  will  carry 
from  standstill  to  the  operating  speed 
is  termed  “pull-up”  torque.  This 
torque  can  be  effected  considerably  by 
such  discrepancies  as  wrong  switch 
speed,  sluggish  switch,  poorly  sol¬ 
dered  rotor,  wrong  rotor  skew,  defec¬ 
tive  condenser,  and  similar  defects 
that  might  not  be  apparent  with  the 
motor  coming  up  to  speed  under  a 
light  load. 

Although  too  time-taking  for  pro¬ 
duction  purposes,  the  most  accurate 
method  of  determining  the  pull-up 
torque  of  a  motor  is  by  plotting  a 
speed  torque  curve  using  an  electric 
dynamometer,  which  shows  any  har¬ 
monic  cusps  or  any  deviation  from  the 
standard  curve  characteristics  of  the 


motor.  In  line  production  the  j)iill-up 
torque  is  often  measured  by  a  pronv 
brake,  giving  only  relative  results  and 
not  as  reliable  as  the  bucket  method. 
The  bucket  test  method  of  measuring 
pull-up  torque,  while  not  fast  enough 
to  handle  line  production,  adapts  itself 
readily  to  the  test  of  a  group  of  motors 
that  are  under  question. 

When  testing,  it  is  essential  that  the 


Weights  decreased  until  small  motor 
‘‘pulls  up” 

With  the  empty  bucket  several  inches  oft 
the  fioor,  estimated  weight  corre.spondins 
anticipated  pull-up  torque  is  put  in  the 
bucket  and  the  motor  under  test,  driving 
coupling  5,  starts  under  dead  load,  hoisting 
the  weight.  Process  is  repeated  until  weight 
has  been  added  that  is  greater  than  the 
motor  will  pull  up  to  operating  speed.  In 
this  case  the  ammeter  gives  no  Indication 
of  a  transfer  to  the  running  winding,  or  the 
motor  cycles  between  the  running  connec¬ 
tion  and  the  starting  connections  due  to  the 
overload.  The  last  bucket  weight  that  the 
motor  successfully  pulled  up  is  recorded 
as  the  pull-up  weight. 

ammeter  be  observed  carefully  to  as¬ 
sure  that  the  motor  has  cut  over  to  the 
running  connection  before  the  bucket 
reaches  the  end  of  its  travel.  It  is  also 
necessary  to  limit  the  number  of  oper¬ 
ations  in  finding  the  correct  weight  to 
a  minimum,  to  prevent  overheating  the 
motor  from  too  much  running  on  the 
starting  winding.  If  this  occurs,  the 
motor  should  be  set  to  one  side  and  re¬ 
checked  later. 

A  curve  is  plotted  to  calibrate  the 
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Breaker  inspection  is  simple  with  Allis - 
Chalmers  Reyrolle  Armorclad  Horizontal 
Drawout  Switchgear.  View  shows  one 
breaker  in  disconnect  position  with  tank 
removed  for  inspection  of  contacts. 
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Horizontal  Drawout 
Armorclad  Switchgear 

Horizontal  Drawout  Armorclad  Switchgear  is  de¬ 
signed  to  give  maximum  convenience  and  reliability 
in  service,  rather  than  for  low  manufacturing  cost.  It  pro¬ 
vides  the  following  features  not  found  in  other  types  of 
metalclad  switchgear. 

1. — Breaker  is  made  accessible  for  inspection  by  an  easy  horizontal 
movement,  requiring  little  effort,  and  only  a  few  minutes  time. 

2. — High  tension  buses  and  conductors  are  embedded  in  compound, 
permanently  insuring  insulation  safety. 

3. — Expulsion  Port  Breakers,  which  incorporate  an  arc  extinguishing 
principle  giving  less  arcing  time,  lower  maintenance  and  wider 
application. 

Write  to  Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis.,  for  further  information. 

f^LLIS-CH/ILMERS 


REYROLLE  SWITCHGEAR 
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desired  load.  This  load  is  then  automati¬ 
cally  held  constant  hy  the  electronic  regu- 
lator.  Whenever  the  load  voltage  sta'  is  to 
rise  the  pointer  of  the  control  watt  neter 
moves  up  and  allows  more  light  to  fall  on 
the  cell.  This  lowers  the  impedance  of  the 
shunt  circuit,  diverting  current  away  from 
the  meter  circuit  and  restoring  it  to  the 
desired  preset  value.  The  range  of  motion 
of  the  pointer  of  the  control  wattmeter  in 
action  is  about  ^  in.  and  this  represents 
about  0.05  per  cent  change  in  load.  The 
control  wattmeter  is  a  watt-hour  meter 
converted  to  wattmeter  by  installing  a 
spring  on  the  disk  shaft.  It  has  a  small 
temperature  error,  but  there  can  be  little 
change  in  temperature  during  the  two- 
minute  duration  of  tests  on  the  standards. 

Various  loads  are  obtained  by 
means  of  current  transformer  not 
shown.  The  rotating  standards  and 
precision  wattmeter  Wg  are  connected 
to  the  proper  load  by  means  of  a  se¬ 
lector  switch  which  makes  all  neces¬ 
sary  connections  in  a  single  operation. 


motor  difficult  to  hold  the  other  factor — 
ith  va-  load,  constant  manually  to  within  0.2 
prony  or  0.3  per  cent  during  test.  To  elimi- 
fo.  5  in  nate  this  possible  error  a  circuit  has 
lies  the  been  developed  to  maintain  constant 
bucket  load  by  means  of  a  control  wattmeter 
plotted  and  light-sensitive  cell. 

There  is  the  usual  resistor  L  (Fig. 
1)  for  setting  the  approximate  load 
and  variable  resistor  Ri  for  manual 
adjustments.  Shunted  around  the  cir¬ 
cuit  through  the  control  wattmeter, 
precision  wattmeter  and  the  meters 
under  test  is  an  electronic-type  cur¬ 
rent  regulator  which  in  effect  is  a 
variable  impedance  automatically  ad¬ 
justed  in  value  by  the  light  beam  re¬ 
sponsive  to  the  control  wattmeter. 

The  general  plan  is  to  set  the  main  load  L 
so  as  to  pass  through  the  main  secondary 
circuit  a  current  which  will  give  a  little  more 
than  the  desired  load  on  the  rotating  stand¬ 
ards  and  automatically  to  shunt  around  the 
constant  load  circuit  just  enough  to  bring  the 
load  on  the  standards  down  to  the  exact 


Holds  Meter  Load 
Constant  for  Tests 


By  W.  C.  WOODSON 

Assistant  Engineer  Meter  Bureau 
New  York  Edison  Company 

Personal  error  in  timing  test  runs 
of  portable  rotating  standard  watt- 
hour  meters  has  been  reduced  to  neg¬ 
ligible  value  by  automatic  timing  from 
a  master  clock.  But  with  normal 
variation  in  supply  voltage  it  remains 


Automatic  Control 
for  Load  Voltages 

Alternating  -  current,  load  -  voltage 
control  is  attained  automatically  in  a 
device  described  recently  by  H.  j. 
White  and  M.  E.  Gardner  before  the 
American  Physical  Society  by  regulat¬ 
ing  the  impedance  of  a  choke  coil  to 
which  the  line  voltage  is  applied. 

An  iron  core  choke  coil  provided 
with  an  auxiliary  winding  for  direct 
current  can  have  its  impedance 
changed  by  regulating  the  direct  cur¬ 
rent  in  the  auxiliary  coil.  Current 
passing  through  the  d.c.  coil  magne¬ 
tizes  the  iron  core,  making  it  less  re¬ 
ceptive  to  flux  from  the  a.c.  coil, 
hence  the  impedance  is  lowered.  In 
this  manner  the  potential  drop  across 
the  choke  coil  can  be  controlled  by 
varying  the  magnitude  of  the  current 
in  the  auxiliary  coil. 

Regulation  can  be  made  automatic 
by  applying  the  load  potential  to  a 
rectifier  and  filter  unit  and  balancing 
this  against  potential  from  a  battery. 
The  resulting  potential  differences  are 
amplified  and  applied  to  the  grid  of  a 
small  power  tube,  the  plate  current  of 
which  controls  the  current  in  the  d.c. 
winding  of  the  choke  coil.  Any  change 
in  applied  voltage  will  thus  !><■  almost 
completely  absorbed  in  the  choke  coil. 
This  device  can  be  designed  to  care  for 
fluctuations  of  considerable  magni¬ 
tude. 

An  experimental  model  of  the  sta¬ 
bilizer  controlling  10  amp.  at  10^ 
volts  maintained  load  voltage  constant 
within  0.2  volt  for  a  line-voltage 
change  of  20  volts. 


To  master 
standard  dock 


Damping  vanes 
in  oiL^  r 


Control  \ 
wattmeter  t 


Rotating  standards  /lb IS 
'Precision  wattmeter 


Main  circuit 


Constant  had. 


Light  sensitive  cell 


Shunt  circuit- 


stationary  disc. 


ZOOv.DC. 


Pointer- 


Stop 

adjustment 


Plan  of  Shutter 
(enlarged) 


Filament 

supply 


■Amplifier 


mv.D.C\ 


Test  load  held  constant  for  rotating  standards 

Phantom  transformer  T  steps  up  current  through  main  load  resistors  L.  Control 
wattmeter  Wc  designed  to  produce  high  torque  (at  fuil  load  pointer  would  swing 
36  in.,  but  limited  to  A  in.  by  stops).  End  of  pointer  intercepts  light  beam  to 
selenium  cell  by  actuating  shutter — more  light  when  load  increases  with  rising 
supply  voltage  and  less  when  it  drops. 

Electronic  current  regulator  (lower  circuit)  controls  Impedance  of  shunted  circuit. 
Resistor  fj,  set  to  give  about  5  volts  at  transformer  T,  (5-volt  primary),  which 
has  360-volt  secondary  windings  connected  to  plate  circuits  of  two  type  10  triodes 
(two  are  used  to  give  full  sine-wave  action).  Any  variation  of  resistance  In 
plate  circuit  changes  impedance  of  6-volt  winding.  Resistance  of  plate  circuit 
affected  by  change  in  grid  potential  imposed  through  medium  of  bridge  circuits 
A  and  B. 

Type  66  tube  in  B  used  to  amplify  output  of  selenium  cell  and  has  grid  circuit 
connected  across  center  points  of  A.  Proper  negative  bias  obtained  by  adjusting 
potentiometer  rheostat  (arrow  at  A).  Plate  circuit  of  66  constitutes  one  arm 
of  B.  Grid  supply  of  tubes  10  connected  across  centerpoints  of  B. 

Condenser  across  T,  partly  compensates  for  magnetizing  current  in  5-volt  wind¬ 
ing  and  brings  power  factor  of  shunt  circuit  near  unity. 
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TIRES  FOR  THIS 


The  new  General  "Special  Commercial’*  is  the  only 
tire  of  truck  construction  that  is  made  to  fit  the  rims 
on  your  light  trucks  —  the  only  tire  that  will  do  a 
real  truck  tire  job  from  a  mileage  standpoint.  It  has 
heavier  beads,  heavier  fabric,  more  rubber  between 
the  plies  and  a  much  thicker  tread. 

Your  General  Tire  dealer  can  show  you  in  plain 
figures  what  the  "Special  Commercial”  can  save  you 
on  your  light  trucks.  He  is  a  practical  truck  tire  man 
with  wide  experience  and  accurate  knowledge  in 
fitting  the  right  type  and  size  of  tire  to  all  your  trucks, 
no  matter  what  they  do.  He  has  the  most  complete, 
most  highly  specialized  line  of  truck  tires  in  the  busi* 
ness.  This  combination  is  worth  real  money  to  you. 


So  General  gives  utilities  first  and  only  REAL 
TRUCK  TIRE  in  light  delivery  sizes.  Ends  use 
of  PASSENGER  CAR  TIRES  on  light  trucks. 


e  It  goes  without  saying  that  utilities’  light  trucks 
punish  tires  a  lot  more  than  do  average  passenger  cars. 

But  until  now  only  passenger  car  tires  have  been 
available  for  these  light  trucks  in  city  and  subur> 
ban  service.  That’s  why  so  many  companies  have 
been  troubled  with  beads  pulling  out — sidewalls 
breaking  down  —  casings  bruised  and  broken — poor 
mileage  and  short  tire  life. 


THE  GENERAL 
SPECIAL  COMMERCIAL 


3  REASONS  WHY  GENERALS  ARE 
MORE  PROFITABLE  TO  YOU: 


1.  Generals  are  stronger  tires  — additional  full* 
width  plies  of  powerful  cord  are  anchored 
bead  to  bead— with  no  "idle”  plies— no  floating 
breaker-strips. 


is  used  by  many  utilities  on  a 
majority  of  their  trucks.  This  is 
only  one  of  the  complete  line  of 
Generals  — each  designed  and 
built  specifically  to  do  a  certain 
job  better. 


2.  Generals  are  cooler  tires — they  flex  uniformly 
without  that  heat-producing  "hinging  action” 
of  ordinary  breaker*strip  tires. 


rnrr  this  valuable 
I  RLL  booklet  on 
how  to  get  more 
service  from  your 
truck  tires.  Write 
The  General  Tire  & 
Rubber  Co.,  Akron,0. 


3.  Generals  have  "compact  rubber”  treads— 
tbeir  construction  keeps  the  tread  rubber  com¬ 
pact  and  compressed  so  that  it  wears  slowly  and 
gives  more  miles. 


GENERAL  TRUCK  TIRES 
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THE  MARK  OF  A 
QUALITY 

STREET  LIGHTING 


Hygrade 

Street  Lighting  Lamps 
,  are  worth  investigating 


Hygrade  Sylvania  _ 

/  OcORP  O  rAtiON 

SALEM  MASS  ^ 

FOR  OVER  30  YEARS  MANUFACTURERS  OF 
QUALITY  LAMP  BULBS 
MAKERS  ALSO  OF  SYLVANIA  RADIO  TUBES 

BETTER  LIGHT -BETTER  SIGHT 


Secondary  System  Economy 

[Continued  from  page  23] 
tions,  loads  are  never  exactly  uni¬ 
formly  distributed  or  of  uniform  size, 
A  little  larger  wire  than  the  one  which 
is  theoretically  most  economical  may 
save  a  considerable  amount  of  trouble 
and  be  well  justified  if  no  great  in¬ 
crease  in  investment  is  involved.  Con¬ 
sideration  of  all  these  factors  has  led 
to  the  selection  of  No.  2  as  the  stand¬ 
ard  size  for  the  Detroit  system. 

Application  to  field  conditions 

Up  to  this  point  the  study  has  been 
on  a  rather  ideal  basis.  The  question 
may  be  raised  as  to  the  effect  of  field 
conditions,  practical  spacings,  stand¬ 
ard  transformer  sizes  and  increasing 
j  load.  To  answer  this  a  study  was 
j  made  of  the  total  accumulated  annual 
I  charges  over  a  period  of  twenty  years 
j  using  an  increasing  load  and  includ- 
,  ing  cost  of  changing  transformer  sizes 
j  and  spacings  when  necessary.  A  sec- 
i  tion  of  the  work  sheet  curves  is  shown 
in  Fig.  C,  which  give  for^  No.  2  wire 
and  various  standard  transformers  the 
j  investment  per  1,000  ft.  at  any  load 
i  density.  Limiting  curves  for  2^  per 
I  cent  voltage  drop,  2-4  volt  flicker  and 
I  50  to  125  per  cent  transformer  ca- 
I  pacity  are  added  to  indicate  the  prac- 
j  tical  range  in  which  any  transformer 
j  may  be  used.  It  should  be  mentioned 
^  that  the  wire  price  used  is  relatively 
unimportant,  a  larger  price  merely 
j  raising  all  the  curves.  From  these 
I  charts  the  curves  of  Figs.  7  and  8  were 
j  derived.  A  relatively  slow  growth  of 
:  load  is  shown  in  Fig.  7  and  Fig.  8 
I  gives  data  for  a  fairly  rapid  growth. 
Curves  for  fixed  spacings  of  600,  700 
and  800  ft.  are  shown  up  to  load  den¬ 
sities  for  which  they  are  practicable. 
In  the  tabulation  on  Fig.  8  several 
methods  of  combining  these  spacings 
are  compared,  since  for  this  rate  of 
growth  the  larger  spacings  cannot  be 
used  throughout  the  assumed  period 
of  twenty  years.  The  important  evi¬ 
dence  derived  from  this  study  is  the 
comparatively  small  difference  in  the 
total  for  twenty  years  for  any  of  the 
combinations  used.  That  is  to  say,  for 
practical  use,  if  spacings  between  600 
and  800  ft.  are  laid  out  and  trans¬ 
formers  changed  and  moved  as  neces¬ 
sary  to  care  for  increasing  load,  ao 
economical  condition,  quite  close  to 
the  ideal,  although  naturally  soine- 
what  higher,  results.  Curves  for  No. 
0  show  similar  results,  but  a  higher 
total  cost,  as  might  be  expectcl  from 

Fig.  1. 
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»  dice  radio,  the  longest  arm  of  the  law,  swiftly 
dispatches  our  sentries  of  safety  to  the  scene 
0^  peril.  That  such  a  little  thing  like  radio  in¬ 
sulation  should  fail  in  this  emergency  would 
be  unthinkable.  To  the  security  of  fellow  men, 
SYNTHANE  laminated  bakelite  adds  a  relia¬ 
bility  for  which  no  price  is  too  great.  Yet  this 
same  reliability  — indispensable  "in  a  pinch" 
^is  yours  at  no  premium  in  SYNTHANE. 


SYNTHANE  LAMINATED  BAKELITE 
SHEETS  •  RODS  •  TUBES 
FABRICATED  PARTS 

Send  for  Sample  Book 


SYIVIHANE 


OAKS  *  PENNA 


CORPORATION 


CaiiLlNG  ilLl 


CARS%  .  . 


A 


APPLIANCES,  LIGHTING  AND  POWER  •  DOMESTIC  •  COMMERCIAL  •  INDUSTRIAL 


Hot  Water  From 
4-6  Kw.-Hr.  Daily 


first  week.  Then  came  “cold  cooking’ 
schools.  The  newspaper  advertising 
was  supported  by  radio,  direc  t  mail 
and  various 


47  GALLONS  PER  DAY  DRAW-OFF 


^htrmosM  settint 


4  kw.-hr.  for  M  hrs. 


displays. 


By  GILBERT  WILKES 

Consulting-  Engineer,  Reading,  Pa. 

Results  of  tests  on  unit-type,  re¬ 
versed  -  refrigeration  water  heaters, 
based  on  three  standard  N.E.L.A. 
draw-off  schedules,  are  shown  in  the 
accompanying  graphs.  Great  improve¬ 
ments  in  efficiencies  are  shown  over 
the  performance  of  their  predecessors. 
In  each  case  a  50-gal.  unit,  equipped 
with  a  ^-hp.  capacitor,  motor-driven 
compressor,  was  used  and  the  thermo¬ 
stat  set  for  a  130-125-deg.  range. 

With  the  lowest  draw-off  (47  gal. 
per  day)  the  temperature  of  the  out- 
coming  water  remained  fairly  well 
within  the  established  range,  dropping 
below  after  the  fifth  consecutive  de¬ 
mand,  totaling  about  32  gal.  around 
noon.  The  energy  consumption  that 
day  was  4  kw.-hr.  for  the  entire  24 
hours.  Temperatures  departed  more 
with  the  90-  and  120-gal.  draw-off 
schedules,  dropping  to  a  little  less 


90  GALLONS  PER  DAY  DRAW-I 


Simple  Demonstration 
Car  Sells  Lighting 

Floodlighting,  as  a  means  of  build 
ing  business  for  the  small  customer, 
is  readily  sold  if  a  demonstration  can 
be  made.  Pacific  Power  &  Light  Com¬ 
pany  uses  an  inexpensive  kit  which 
has  sold  approximately  750  watts  of 
floodlighting  for  each  demonstration. 

It  consists  of  telescoping  steel  tubes 
which  act  as  the  support  for  a  flood 
lighting  unit.  The  unit  is  mounted 


PER  DAY  DRAWOFF^ 


|Vl3/55 


Performance  of  reversed-refrigeration 
heaters  with  three  draw-off  schedules 

Applies  to  50-pal.  units  with  average  water 
inlet  temperature  of  70  deg.  P.  Consump¬ 
tion  without  draw-off  was  1.1  kw.-hr.  per 
24  hours. 


than  100  deg.  after  heavy  withdrawals 
around  8-9  a.m.  In  both  of  these  cases 
recovery  of  130-deg.  temperature  was 
attained  in  about  six  hours  with  the 
intermediate  withdrawals  shown.  On 
these  schedules  the  energy  consump¬ 
tion  was  5.8  and  6  kw.-hr.,  respec¬ 
tively,  per  24  hours.  When  standing 
by,  the  energy  consumption  was  l.l 
kw.-hr.  per  24  hours. 


felling  Refrigeration 
in  Cold  Country 

In  Sheboygan,  Wis.,  on  July  1  there 
were  only  216  electric  refrigerators 
in  use  among  its  10,700  electric  con¬ 
sumers.  The  Wisconsin  Power  & 
Light  Company  organized  an  Elec¬ 
trical  Refrigeration  Bureau.  A  fund 
of  $2,000  was  set  up,  with  nine  man¬ 
ufacturers  participating.  A  five  weeks’ 
campaign  was  put  on  and  251  more 
refrigerators  were  ’sold. 

Sheboygan  has  cold  winters  and 
natural  ice  is  easy  to  buy.  But  the 
campaign  was  built  around  health 
and  savings.  Merchandise  credit  cer¬ 
tificates  good  for  $10  on  a  chest  top 
refrigerator  were  distributed  by  mes¬ 
sengers  to  3,000  minimum  bill  con¬ 
sumers,  36  months’  time  was  offered 
and  100  refrigerators  were  sold  the 


Salesman’s  car  equippeil  with 
floodlighting  demonstrator 


Self  -  rontained  reversed  -  refrigera¬ 
tion  water  heaters  and  equipment 
in  base 

The  net  heat  extraction  rate  is  3,000 
H.t.ii.s  per  hour. 
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new 


HOTPOINT  ELECTRIC 


WATER  HEATERS  OPEN  VAST 
LOAD  BUILDING  OPPORTUNITIES 


There  is  a  growing  demand  for  hot  water  supply  among 
the  homes  of  America.  This  demand  opens  a  new  oppor¬ 
tunity  for  the  sale  of  water  heaters.  Hotpoint  answers  the 
tlemand  for  a  fully  automatic  water  heater  which  can  be  left 
''on”  when  the  family  leaves  home— without  fear  or  worry. 


#  Hotpoint  Water  Heater’s  active  appeal  to  the  public  is 
found  in  its  cleanliness,  safety  and  fully  automatic  opera¬ 
tion.  Utility  customers,  seeking  for  quick  and  continuous 
load-building  appliances,  have  found  a  profitable  answer 
in  Hotpoint  Electric  Water  Heaters. 

Calrod,  Hotpoint’s  sealed  electric  heating  coil,  delivers 
its  heat  directly  to  the  water— no  heat  loss.  Calrod,  in  its 
heating  and  cooling,  expands  and  contracts,  thereby  elimi¬ 
nating  lime  deposit  which  interferes  with  efficiency  and 
life  of  most  other  water  heaters. 

Hotpoint  not  only  offers  you  a  superior  electric  water 
heater,  but  furnishes  full  sales  plans,  sales  promotion 
material  and  newspaper  advertising  service. 

Write  today  for  Hotpoint’s  Water  Heater  catalog  and 
"Pure  Velvet”  Fall  Sales  Plan.  Edison  General  Electric 
Appliance  Co.,  Inc.,  5618  West  Taylor  Street,  Chicago,  Ill. 

Be  sure  to  see  ‘*Old  Faithful^*— 
the  new  Hotpoint  Water  Heater  sound  movie  sales  film 

Look  over  Hotpoint's  fall  sales  promotional  material  which  emphasizes  the  fact 
that  the  furnace  coil  does  not  furnish  "FREE”  hot  water.  This  is  timely  sellinf, 
material  for  fall  and  winter. 


rhe  VOGUE  —  Hotpoint’s  new, 
irutdern  style  square -type  water 
heater  gives  hot  water  every  hour 
of  the  day  or  night  without  one 
minute’s  attention  from  you. 
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Building  Water  Heater  Load 

A  Comparison  of  the  Methods  and  Experience  of  19  Power 
(Companies  That  Stand  at  the  Top  in  the  Number  They  Sold 
Last  Year — A  Review  of  Local  Conditions  and  the  Results 


ATER  HEATER  sales  create 
domestic  load  in  the  biggest 
chunks  offered  by  any  house¬ 
hold  use  of  electric  service.  Each  one 
is  good  for  a  consumption  of  3,000 
kw.-hr.  a  year,  on  a  fair  valuation. 
The  appliance  is  worth  its  cost  to  the 
household  if  the  rate  is  right.  Why, 
then,  are  so  few  power  companies 
selling  them  in  a  serious  way? 

The  water  heater  follows  the  range 
in  the  normal  development  of  home 
equipment.  Because  the  range  has 
come  so  slowly,  water  heating  has 
also  lagged.  But  electric  cooking 
now  has  become  the  “white  hope”  of 
the  power  industry.  More  and  more 
utilities  are  selling  them  and  in 
greater  number.  In  the  first  half  of 


this  year  100-odd  power  companies, 
serving  more  than  10,000,000  do¬ 
mestic  consumers — more  than  half 
the  country — sold  39,214  ranges,  but 
only  16,395  water  heaters.  In  the 
same  period  their  dealers  sold  14,494 
ranges,  but  only  3,259  water  heaters. 
Yet  water  heating  builds  domestic 
load  twice  as  fast  as  cooking.  So, 
since  load  is  needed  so  urgently,  we 
may  look  to  see  a  rapid  acceleration 
in  water  heater  promotion  and  sales 
in  the  next  few  years.  And  it  is  worth 
while  to  study  the  methods  of  those 
companies  that  are  already  selling 
them  successfully. 

In  the  analysis  of  the  merchandis¬ 
ing  activities  of  these  100  companies 
for  the  full  year  of  1934,  published 


in  Electrical  World  on  March  2. 
certain  companies  were  outstandini 
in  the  number  of  water  heaters  the\ 
sold.  The  accompanying  tables  pre¬ 
sent  a  detailed  comparison  of  nine¬ 
teen  of  them.  They  vary  in  size  from 
547,986  domestic  consumers  to 
16,362.  They  are  scattered  over  the 
country.  Six  are  in  the  far  West, 
where  electric  cooking  and  water  heat 
ing  has  been  pushed  harder  and 
longer  than  in  the  rest  of  the  countr\ 
Five  of  these  companies  are  in  the 
Southeast,  where  the  pressure  of 
T.V.A.  has  started  intense  load  build¬ 
ing.  The  two  companies  that  put  the 
largest  number  of  water  heaters  on 
their  lines  in  the  last  eighteen  months, 
however,  were  located  in  the  East. 


How  Nineteen  Power  Companies  Sell  Water  Heaters 

A  close  comparison  of  methods  and  results — Experience  of  a  group  of 
companies  which  have  led  in  load  building  in  the  last  eighteen  months 

TABLE  1 


Com¬ 

pany 

.h 

S  fc- 

®  • 

5  S  S; 

=  oQ 

Av.  Total  Dom. 
C'onsumption 

1934 

Av.  Revenue 
from  Dom. 
Consumers  1934 

Av.  Dom.  Cost 
per  Kw.-Hr. 

Cents  1934 

Av.  Sales  Appl. 
per  Consumer 

1934 

Present  Sat. 

Elee.  W.  H.  % 

W.  Htr.  Satura¬ 
tion  Emp.  % 

VV.  Heat.  Rate 

Av.  Cents  j 

Total  Water  Heaters  Sold  by  Company 

Total  Water  Heaters 
Sold  By  Dealers  Est 

6  Mos. 
1935 

1934 

1933 

1932 

1931 

1930 

6  Mos. 
1935 

1934 

1933 

A 

547,986 

575 

$32.58 

5.66 

$1.  18 

0.7 

27 

1.0 

2,1  16 

1,298 

988 

374 

259 

193 

125 

50 

25 

13 

533,123 

675 

34.30 

5.08 

3.75 

0.5 

3 

1.0 

198 

878 

95 

361 

187 

92 

50 

114 

79 

r 

527,185 

726 

32.57 

4.49 

3.6 

■•1.5 

872 

2,354 

1,457 

1,739 

1,871 

2,388 

214 

476 

664 

D 

300,690 

609 

33.96 

5.58 

2.98 

1.0 

15 

1.0 

1,785 

1,405 

100 

127 

240 

284 

274 

230 

E 

295,793 

530 

35.75 

6.75 

5.09 

0.5 

1.5 

361 

407 

490 

472 

69 

97 

47 

33 

70 

77K  357 

665 

27.97 

4.21 

6  10 

1 .  1 

364 

544 

256 

229 

366 

224 

121 

104 

35 

G 

155,781 

664 

31.21 

4.70 

8.00 

0.5 

1.8 

194 

270 

39 

95 

198 

159 

11 

6 

H 

141,507 

993 

31.02 

3.12 

2.72 

8.0 

18 

0.75 

915 

847 

306 

884 

1,286 

1,706 

311 

301 

642 

1 

126,665 

687 

40.95 

5.96 

7.65 

0.9 

1.25 

300 

327 

200 

105 

198 

255 

75 

50 

30 

T 

120,033 

888 

35.53 

4.00 

20.40 

4  0 

0.8 

1,041 

1,896 

117 

139 

841 

487 

90 

4 

2 

k 

94,271 

774 

31.96 

4.13 

19.35 

3.7 

1.25 

1,199 

1,762 

394 

105 

178 

101 

108 

53 

10 

Q7  7R7 

1  015 

30  95 

3  04 

4  05 

4.6 

15 

1  .8 

419 

708 

241 

15 

25 

M 

N 

7S 

A71 

33  44 

3  84 

IS.  20 

4  7 

1.25 

477 

629 

86 

213 

416 

595 

110 

67 

671430 

797 

54;2I 

6.80 

6.57 

10.0 

30 

2.0 

294 

829 

366 

307 

127 

152 

638 

750 

314 

71 ' 

40  00 

5  88 

15.75 

3  5 

1 .  5 

556 

555 

117 

8 

20 

5 

P 

51,511 

1,610 

37.36 

2.32 

21.0 

'■0.8 

565 

787 

131 

218 

722 

1,097 

49 

52 

66 

Q 

43,482 

1,236 

37.00 

2.99 

8.08 

12.0 

"0.8 

528 

376 

147 

325 

707 

998 

117 

144 

94 

1,220 

48  45 

3  97 

8  80 

14.4 

50 

1 . 5 

580 

383 

327 

699 

1,347 

2,150 

S 

i6;362 

710 

34. 15 

4.80 

9,20 

7.8 

17 

1.0 

73 

475 

299 

X  3 

9 

Total 

3,557,619 

*  838 

*35.97 

*4,29 

*8.55 

*1.19 

12,837 

16,730 

6,156 

6,392 

9,012 

10,978 

2,348 

2,472 

2,070 

A:  E 

““oo 

5 

13 
17 

14 
9 

20 

4 

27 

17 

3 

5 


14 

55 

3 

7 

22 


Put  Out  On  Rental 


6  Mos 
1935 


1,304 


24 


-18 


185 

1.573 


1934 


1,149 


423 

1,723 


1933 


-*Alsn  t  cent  load  limited.  A.\l8o  flat  rate,  $5  per  kilowatt  per  month  continuous  and  $3.50  with  limited  load, 
rate  controlled  $3.50  per  month.  ^Straight  line  average.  '’W  eighted  average. 


cOff  peak — also  flat  rate.  ®Off  peal. 
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Com- 

pwy 

Type  of 

Water  Heaters  Sold 

No. 
W.H. 
Salesmen 
.\verage 
—  1934 

Consumers 

per 

Salesman 

1934 

Compensation  Paid  to 

Water  Heater  Salesmen 

Does  C o. 
Pay  for 
Installation 

Is  C ost 
.Added  to 
Price 

DoesCo. 

Finance 

Time 

Sales 

Maximum  Time 
Given 

Continuous,  twin  element, _ 
single  meter  i ' 

120 

4,500 

Salary  $110  per  month  plus  15%  net  selling 
price.  Yearly  bonus 

Salary  $65,  commissions  11%  on  sales  plus 
variable  load  building  bonus 

No 

Yes 

Yes 

48  months 

B 

Off  peak,  4  to  10:30  p.m 
separate  meter,  local  time 
switch 

190 

2,000 

Yes  .Av. 

$33.44 

No 

Yes 

36  months 

C 

Automatic,  if  possible  with 
load  limiting  switch  to 
range 

44 

12,000 

.Salary  $80  to  $  1 00  per  month  plus  $  1 2  on  wa¬ 
ter  heating  replacing  competitive  fuel  or  in 
new  homes  and  $6  when  replacing  obsolete 
equipment  or  to  apartment  houses.  $6  when 
sold  through  a  dealer 

A'es,  up  to 
$20  when 
sold  with  elec, 
range 

$l5to$25 
when  range 
is  in  use 

Yes 

1 8  mos.  to  $156 

24  mos.  over  $156 

D 

Off  peak,  10  to  1 2  a.m.,  4  to 

7  p.m.,  separate  meter, 
loc^  time  switch 

75 

City  20,000 
Rural  2,000 
to  3,000 

Salary  $50  per  month  min.,  20%  commission 
on  monthly  sales  over  $300 

Yea-  -.Av. 
$31.66 

No 

A'es 

24  months 

Off  peak,  2  elements,  one 
meter,  local  time  switch 

201 

Rural  850 

U  rban  1 800 

Salary  $55  per  month  plus  $18  for  30-gal., 
$2 1.20  for  50-gal.  and  $26  for  80-gal.  heaters 

Yes,  up  to 
$15 

No 

Yes 

24  months 

1 

Off  peak,  6  to  1 2  a  m.  5  to  9 
p  rn.,  separate  meter,  local 
time  switch.  Will  change 
to  single  meter  with  lower 
final  step  for  water  heating 

125 

No  definite 
territory 

Straight  com.  of  10%  or  salary  of  $55  per  mo. 
plus  6%  bonus  over  $1,200  sales  per  mo. 

Yes — .Av. 

$24 

No 

A’es 

36  months 

G 

()ff  peak,  7  a.m.  to  1  p.m.,  4 
to  10  p.m.,  separate  meter, 
lo<'altimeswit<-h 

1 1 

No 

restricted 

territory 

Salary  $60 — $25  car  allowance-  6%  on  net 
sales  to  $1,200,  10%  over  $1,200  plus  bonus 
of  $15  per  water  heater 

Yes  .Av. 
$33 

No 

A’es 

36  months 

H 

Off  peak,  3:30  to  7:30  p.m., 
twin  unit,  separate  meter, 
local  time  switch 

29 

4,879 

Straight  salary — average  $130  plus  auto  ex¬ 
pense  at  41  cents  per  mile 

No 

A'es — .Av. 
$16.50 

Yes 

24  months 

I 

Continuous  automatic  with 
split  unit 

58 

1,500  to  2,500 

Territory  Salesmen — Sal.  $60  per  mo.,  6%  on 
sales  up  to  $1,000  per  mo.  or  10%  over 
$1,000.  Load  bldg.  com.  $10  per  water 
heater.  Specialty  salesmen — $|,00-$I25  per 
mo.  Load  bonus  on  all  water  heaters  sola  in 
his  territory 

Yes,  up  to 
$20—1935 

1934— 

Yes 

Yes 

1934 —  24  mos. 

1935 —  36  mos.  or 
48  mos.  group 
purchase 

J 

Off  peak,  7:30  a.m.  to  1  p.m., 
4:30  to  8  p.m.,  separate 
meter,  local  time  switch 

177 

300  to  2,000 

Salary  $55  to  $65  per  mo.  plus  com.  6%  on 
sales  plus  load  bonus  of  $5  per  heater 

Yes  to  $45 

No 

Yes 

36  mos.  &  48  mos. 
when  pur.  in 
comb,  with  range 
and/or  refrig. 

1 

Continuous  automatic  30 
gal.  storage,  1,000  watt 
lower  element,  single  me¬ 
ter.  Rarely  use  upper  ele¬ 
ment 

47 

1,520 

Salary  plus  $50  per  mo.,  6%  on  net  sales  to 
$1,200  and  10%  over  $1,200,  plus  2%  on 
dow  n  payment  bonus  plus  load  Donus  $8  per 
water  neater 

A'es  to  $45 

No 

Yes 

36  mos.  or  48  mos. 
group  sales 

H 

Off  peak,  4  to  8  p.m.,  twin 
unit  storage,  local  time 
switch,  separate  meter 

19 

2,500 

Base  nalary  $50  plus  graduated  scale  of  load 
building  bonuses  and  commissions  1 

A'es — Av. 
$19 

A'es  • 

Yes 

36  months 

M 

Continuous  service  auto¬ 
matic  storage 

29 

1,200 

Com.  5%  on  sales  price  plus  $  1 5  per  water 
heater  plus  graduated  volume  bonus  start¬ 
ing  at  $30  for  $600  monthly  sales  plus  small 
down  payment  com.  Com.  $5  on  rentals 

Yes — .Av. 
$28 

No 

Yes 

30  months 

N 

Continuous  service,  auto¬ 
matic  storage,  approx.  3 
kw. 

37 

1,800 

Straight  salary  from  $125  to  $175  per  month 
plus  campaign  bonus,  including  sales  secured 
through  dealers. 

Yes 

A'es,  $6  on 
10  gal. 

$7  on  18  gal 
$8  on  3  gal. 
&  over 

Yes 

18  mos.  or  24  mos. 
during  campaigns 

0 

Continuous  service,  auto¬ 
matic  storage,  one  meter 

30 

1,700 

Salary  $45  per  mo.  plus  $17.50  bonus  on  wa¬ 
ter  heater  sales  excluding  replacements 

Yes 

A'es — .Av. 
$12 

No 

24  months 

P 

Offer  continuous  flat  rate, 
off-peak  flat  rate  and  off- 
peak  metered  service 

23 

2,477 

Salary  $125  per  mo,  plus  load  bonus  aver¬ 
age  income,  $2,000  a  year 

Yse 

No 

A’es 

Q 

Off  peak,  4  to  6  hours,  sepa¬ 
rate  meter  on  8-mill  rate. 
.\lso  built-up  job  on  single 
meter  at  flat  rate 

29 

1,500 

.Average  sal.  of  $125  per  mo.  plus  com.  $3.50 
on  8-mill  water  heaters  and  $  1 . 2  5  on  flat  rate 
heaters  providing  individual  quota  is 
reached 

A’es — .Av. 
$17.50 

Yes 

Yes 

24  months 

R 

T win  unit  storage  one  meter. 
Company  has  option  to  in¬ 
stall  time  switch  and  for  6- 
hour  off  peak  period 

25 

1,000 

.All  salesmen  paid  sal.  and  com.  .About  80% 
sal.  and  20%  com.  Com.  is  pooled  in  each 
operating  div.  and  divided.  No  individual 
com. 

No 

Yes 

A’es 

24  to  36  months 

S 

Off  peak,  4  hours,  twin  unit 
storage,  local  time  switch 

12 

1,000 

Salary  $  1 1 5  per  mo.  plus  com.  $9. 45  per  water 
heater  on  sales  and  $6. 50  on  rentals 

A'es  .Av. 
$32 

No 

"V  es 

24  months 

tThe  third  in  total  output  is  on  the 
Coast,  the  fourth  in  the  Mississippi 
Valley  and  the  fifth  and  sixth  in  the 
Southeast.  The  seventh  and  eighth 
are  on  the  Coast.  So  it  would  seem 
that  success  in  building  water  heater 
load  docs  not  depend  upon  location, 
high  present  saturation  or  years  of 
promotion. 

Local  conditions  affecting  the  do- 
1  niestic  market  for  electricity  are  as 
varied  among  these  companies  as 
could  b(  well  imagined.  The  average 
!  total  domestic  consumption  runs  from 
I  highs  ol  1,610,  1,236  and  1,220  kw.- 
hr*  in  tlo  far  West  to  lows  of  530  and 
I  ^‘0  in  I  he  Northeast.  Average  rev¬ 
enue  fr.  n  domestic  customers  runs 
i  horn  hiu^is  of  S54.21  and  S40  in  the 
I  outhea  i.  S48.45  in  the  Northwest 
)  and  $4(i'>5  Jjj  Northeast,  to  lows 
i 


of  S27.97  and  S31.21  in  the  North¬ 
east  and  S30.95  and  $31.02  in  the 
Northwest.  The  average  cost  per 
kilowatt-hour  to  the  home  varies  from 
highs  of  6.75  and  5.96  cents  in  the 
Northeast  and  6.80  and  5.88  cents  in 
the  Southeast  to  lows  of  3.12,  3.04, 
2.99  and  2.32  cents  on  the  Coast.  The 
average  sales  of  appliances  per  con¬ 
sumer  run  from  $20.40,  $19.35, 

$15.75  and  $15.20,  all  in  the  South¬ 
east,  to  lows  of  $3.75,  Northeast; 
$2.98,  Central,  and  $2.72,  Northwest. 
The  present  saturation  of  water 
heaters  runs  from  highs  of  21,  14.4 
and  12  per  cent  in  the  far  West  and 
10  in  the  Southeast  to  lows  of  1  per 
cent  in  the  Midwest  and  three  0.5’s  in 
the  Northeast.  So  it  is  not  the  estab¬ 
lished  local  popularity  of  electric 
service  that  does  it,  either. 


Rates,  of  course,  have  a  lot  to  do 
with  the  ability  of  any  utility  to  sell 
water  heating  in  competition  with  gas, 
but  among  these  companies  rates  have 
been  put  on  a  competitive  basis  or 
they  wouldn’t  be  in  the  top  twenty. 
Ten  of  these  companies  provide  no 
gas  service  themselves.  Of  the  nine 
that  do,  four  report  the  cost  of  both 
services  about  the  same.  With  three 
companies  electric  water  heating  costs 
1  ^  times  the  cost  by  gas.  One  of  those 
most  successful  last  year,  located  in 
the  Southeast,  has  a  2-cent  rate,  which 
must  make  stiff  selling.  The  next 
highest  is  1.8  in  the  Northeast.  Ol 
the  rest,  four  sell  water  heating  at  1.5, 
three  at  1.25,  five  at  1  cent,  or  1.1,  and 
four  at  8  mills,  or  7.5.  Of  these  five, 
four  are  on  the  Coast  and  one  is  in 
the  Southeast.  But  it  isn’t  just  the 
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rate  that  gets  the  business,  within 
these  limits.  The  company  with  the 
lowest  rate  stands  No.  11  in  number 
sold,  the  second  best  in  rate  stands 
No.  19,  the  third  No.  14  and  the 
fourth  No.  11. 

W  hat’s  more,  it  is  iiot  the  mere 
number  of  salesmen,  though  this  is  an 
indefinite  measure  because  of  the  dif¬ 
ference  in  practice.  Some  companies 
depend  upon  their  regular  domestic 
salesmen  for  water  heaters,  some  use 
men  who  specialize  on  ranges  and 
water  heaters  only.  Some  report  part- 
time  salesmen,  and  in  this  tabulation 
part-time  salesmen  are  reckoned  as  J 
man.  Territorial  men  who  give  full 
time  and  sell  water  heaters  to  the 
home  along  with  the  other  appliances 
are  rated  as  full  men.  But  this  Com¬ 
pany  E,  with  201  salesmen,  sold  768 
water  heaters  in  the  eighteen  months. 
Company  B,  with  190  salesmen,  sold 
and  rented  3,329;  Company  J,  with 
1 77  salesmen,  sold  and  rented  2,961 ; 
Company  F,  with  125  salesmen,  sold 


908;  Company  A,  with  120  salesmen, 
sold  3,414,  and  Company  D,  with  75 
salesmen,  sold  3,190,  which  doesn't 
make  sense,  but  is  accounted  for  by 
the  amount  of  time  that  is  devoted  to 
the  water  heater  by  these  men.  Com¬ 
panies  R,  F  and  Q  sold  963,  908  and 
904,  with  25,  125  and  29  salesmen, 
respectively.  The  only  uniformity 
comes  with  Companies  L,  N  and  0, 
which  sold  about  1,100  and  rented 
the  same  number  with  19,  37,  30  and 
29  salesmen,  respectively. 

These  salesmen  operate  under  prac¬ 
tices  that  are  widely  different.  On  one 
system  each  salesman  is  supposed  to 
cover  20,000  consumers  in  city  terri¬ 
tory,  another  12,000,  another  4,879, 
but  with  ten  companies  the  assign¬ 
ment  is  between  1,000  and  2,500. 
Most  companies  pay  the  cost  of  in¬ 
stallation — fifteen  of  them.  One  pays 
where  the  water  heater  is  sold  in  com¬ 
bination  with  a  range.  Three  don't 
pay.  The  cost  of  installations  runs 
from  S15  to  S45.  The  average  is 


around  $28.  Eight  companie  add 
the  cost  of  installation  to  the  price. 
Six  companies  are  renting  water 
heaters.  On  one  system  1,573  were  put 
out  on  rental  in  the  first  half  of  this 
year.  All  but  one  in  this  group  iinance 
equipment  they  sell,  on  eas\  pay. 
ments.  Nine  stop  at  24  months,  six 
at  36.  Five  give  free  trial.  Ten  make 
trade-in  allowances.  Seven  finance 
dealer  sales,  six  pay  the  dealer  a 
bonus,  three  pay  a  commission  to 
their  own  salesmen  on  dealer  sales  to 
take  them  out  of  competition.  Eleven 
companies  offer  off-peak  and  eight 
give  continuous  service.  Of  these 
eleven,  eight  use  twin  elements  with  a 
separate  meter,  two  use  one  meter. 

The  total  sales  of  water  heaters  re¬ 
ported  by  these  companies  showed  a 
sharp  gain  in  1934  over  1933,  except 
in  two  cases,  and  a  large  increase  for 
the  first  half  of  the  year  in  all  except 
a  few\  In  our  recent  study  of  100 
power  companies,  water  heater  sales 
{Continued  on  pa^e  74] 


TABLE  III 


C  om- 
pany 

Special  Indui-enients  Offered 

Extent  of  Promotion  Program 

Dealer  C o-operation  Provided 

Does 

C  ompsny 
Sell  Gss 

A 

$  1 5  trade-in  allowance  only 

Newspaper,  direct  mail,  billboard,  demonstration, 
electric  shows.  Appropriation  $20,000 

Furnish  newspaper  adv.,  mail  adv.,  display  material. 
Sales  training.  Some  trade-in  allowance.  Finance. 
Company  salesmen  paid  com.  on  dealer  sales 

No 

H 

Rental  activities  durinK  1934  and 
1935  at  periodic  intervals.  No  al¬ 
lowance  for  old  equipment 

('ontinuous  promotion,  periodic  campaigns.  Rental 

Finance.  Advertising  support  and  sales  training 
through  electrical  association.  Bonus  $5  for  rental 
contracts,  plus  $5  when  converted  to  sale 

'-A'es 

r 

N  one 

Extensive  continuous  sales,  with  campaigns.  Sales 
are  handled  by  oumbination  men 

.4dvertising  support,  demonstrations  and  sales  train¬ 
ing  through  co-operative  association.  Com.  $10  on 
each  water  heater  sold  by  dealer 

"Yes 

D 

.\llowance  of  $10  for  old  equip¬ 
ment,  including  furnace  coils,  also 
free  wiring 

On  4/1/34  a  five-year  co-operative  program  started 
with  quota  of  3,000  storage  heaters  and  6,000  cheap  in¬ 
stallations.  In  1 5  months  3,628  heaters  have  been  sold 

Finance,  advertising  support,  free  wiring,  trade-in, 
home  service,  sales  training  and  bonus  of  one  water 
heaterfreeforeach  58old 

'Yes 

K 

Free  trial  period 

Continuous  promotion,  campaigns,  newspaper  adv., 
mail  adv.  with  wiring  allowance  as  feature 

Feature  dealers  in  advertising.  Help  with  sales  train¬ 
ing.  Pay  wiring  cost  up  $  1 5 

«Yes 

F 

Special  cases  free  trial  of  iO  days. 
.Vllowances  fur  old  equipment 

Two  6-week  campaigns  each  year  with  low  price  leader 

Economy  purchase  plan,  advertising  support  to  gen¬ 
eral  market.  Cost  data.  Regular  salesman's  com.  for 
sales  made  on  company  floor,  plus  bonus 

'Yes 

G 

Limited  humedemonstration  where 
wiringisinstalled.  Trade-in  $2.  50 
for  old  furnace  coil  and/or  $5  for 
old  water  heater  (or  tank) 

.\ggreesive  promotion  full  1 2  months 

.\dverti8ing,  sends  prospects  to  dealers,  sales  training 
and  help,  regular  contact.  Bonus  $  1 5  per  water 
heater 

No 

H 

None 

80%  merchandise  appropriation  applied  to  off-peak 
electric  water  heater  development.  Educational  ad¬ 
vertising,  demonstrations  and  direct  sales  activity — 
also  employee  training. 

Feature  dealer  in  adv.,  sales  training.  Surveys,  en¬ 
gineering  and  cost  data  and  inspection  service 

oAes 

1934-  $10  trade-in.  No  trial  or  ren¬ 
tal:  1935  provides  rental  offer, 
free  wiring  but  no  trade-in 

•Vetive  promotion  with  free  wiring  and  longer  terms, 
expect  70  to  100%  increase  over  1934. 

Finance  beginning  1935.  Mailand  newspaper  adv.  fea¬ 
tures  dealers.  Sales  training  and  assistance 

Des 

.! 

Rental  plan.  Trade-in  allowance 
$  1 5  during  campaign  periods 

Three  yearly  campaigns  by  all  salesmen.  Employees 
paid  $1  for  prospects  sold.  General  appropriation 
3|%  of  net  sales  applied  to  refrig.,  range  and  water 
heaters 

Use  newspapers,  direct  mail,  billboards  and  radio. 

1 935  advertising  expenditures  are  6%  of  sales. 

Finance  if  desired.  .Advertising  support.  Free  wiring. 
.Service  during  guarantee  for  small  charge 

K 

Rents  30  gal.  continuous  service 
heaters.  No  free  trials.  Trade-in 
max.  $25  on  larger  heaters  only 

Co-op.  adv.  and  contact  men.  Sales  training.  Bonu.s 
same  as  Co.  salesmen.  Bonus  to  Co.  salesmen  on 
dealer  sales.  Service  on  dealer  sales  if  desireil 

No 

I. 

None 

Continuous  with  2  special  campaigns,  combined  with 
range  promotion.  Will  expend  ( 1 935)  about  $6,000  in 
newspaper  and  direct  mail  adv.  for  water  heating 

Dealers  not  selling  water  heaters 

No 

M 

Rental  plan  available  No  trial  or 
allowance 

Part  of  general  program.  Newspaper,  bill  stuffers  and 
window  display  adv.;  public  demonstrations;  electric 
shows;  employee  training  schools;  employee  sales 
meetings;  campaign  contests 

Extensive  advertising.  Three  intensive  8-week  cam¬ 
paigns  per  year 

Water  heater  specialists  assist  with  merch.  adv.  dis¬ 
play  and  selling.  Sales  training.  Bonus  on  sales 

No 

N 

No  rentals.  Free  trial  of  60  days 
used  as  last  resort.  Small  trade-in 
sometimes  madeduring  campaign 

Finance,  co-op.  newspaper  and  outdoor  adv.  with 
dealer  names.  Four  contact  men.  Sales  training 
and  assistance.  Home  service 

O 

None 

Periodic  campaigns 

.\dv.  features  dealers.  Sales  help  am.  training  through 
co-ordinators.  Pay  Co.  salesmen  com.  on  dealer  sales 

P 

30-day  free  trial 

Consistent  advertising;  periodic  campaigns 

Dealers  inactive  but  receive  adv.  support  ana  sales 
help  and  training  by  specialists 

No 

60-day  trial.  Estimated  resale  val¬ 
ue  allowed  on  old  heaters 

Continuous  program  with  4  campaign  periods.  Also 
included  in  the  other  major  appliance  campaigns. 
Adv.  appropriation  3%  of  estimated  dollar  volume. 

■Advertising  features  dealers.  Sales  training,  pros¬ 
pects,  display  material  and  service  on  water  heater, 
sold 

R 

Small  allowance  on  old  heaters 
sold  by  company 

Continuous  advertising  and  sales  program.  Periodic 
campaigns  with  dollar  down  on  spiecial  heater,  36 
months  and  allowance  on  old  heater,  thermostat  or 
cover.  All-employee  participation. 

Dealers  not  selling  water  heaters 

No 

s 

First  3  months  rental  allowed  for 
old  e<iuipment.  Rental  plan 

Extensive  promotion  for  past  4  months.  Large  adver¬ 
tising  schedole.  Intensive  efforts  on  water  heaters 
during  this  period 

No  dealers  handling  water  heaters,  except  on  basis  of 
company  salesmen,  with  full  support  and  compel  - 
sation 

op usts  same  as  gas.  "Gas  cheaper 

'Electric  costs  1 )  times  gas 

- 
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Plenty  of 

llusi-T■^ec 

Hot  Water 

when  the  Heater  has  a  Tank  of 
Non-Rust  EVERDUR 

Purchasers  of  automatic  water  heaters  want  rust-free  hot  water, 
and  plenty  of  it . . .  not  for  just  a  few  years,  but  indefinitely.  And 
only  a  tank  that  cannot  rust  will  satisfy  this  requirement. 

Everdur  .  .  .  the  ideal  metal  for  tanks  ...  is  nearly  all  copper, 
made  as  strong  and  tough  as  steel  by  a  special  alloying  process. 
Yet  it  is  immune  to  rust.  Since  it  welds  as  readily  as  steel, 
Everdur  makes  possible  the  economical  production  of  non-rust 
tanks  by  welding — the  sturdiest  type  of  construction  employed 
by  tank  makers.  In  addition  to  its  great  strength  and  corrosion 
resistance,  Everdur  is  highly  ductile — a  combination  of  proper¬ 
ties  which  enables  Everdur  tanks  to  undergo  successfully  the 
most  drastic  tests. 

And  Everdur  tanks  are  time-tried.  Thousands  of  them . . .  rang¬ 
ing  in  size  from  one  to  20,000  gallons  capacity ...  are  in  various 
types  of  service.  Leading  makers  of  automatic  water  heaters 
standardize  on  Everdur  for  rust-proof  models.  This  quality 
equipment,  by  providing  rust-free,  trouble-free  service,  offers  the 
public  long  life  at  low  cost. 


THE  AMERICAN  BRASS  COMPANY 

General  Offices:  Waterbury,  Connecticut 
Offices  and  Agencies  in  Principal  Cities 


Ana^HdA 

from  mine  to  consumor 


EVERDUR  METAL 
"Everdur”  is  a  registered  trade-mark 
identifying  products  of  The  American  Brass 
Company,  made  from  alloys  of  copper, 
silicon  and  other  elements. 


E  VERDUR  METAL  for  TANKS 

RUSTLESS  AS  COPPER . . .  STRONG  AS  STEEL 
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for  the  first  half  of  1934  were  16,395, 
against  9,003  for  the  same  period  of 
1933.  Dealer  sales  jumped  from 
1,599  to  3,259.  And  this  relationship 
between  power  company  and  dealer 
sales  is  interesting  when  we  study  the 
figures  on  these  nineteen  companies. 

Company  A  put  out  3,414  in  the  last 
eighteen  months,  while  their  dealers 
sold  175.  Company  C  put  out  3,226, 
while  the  dealers  sold  690.  Company 
D  put  out  3,190,  while  the  dealers 
sold  504.  Company  J  put  out  2,937, 
while  the  dealers  sold  94.  Company 
K  put  out  2,961,  while  the  dealers 
sold  161.  The  dealer  percentages  run 
from  highs  of  55  in  the  Southeast  and 
27  and  22  on  the  Coast  to  lows  of  3 
per  cent  with  two  Southeastern  com¬ 
panies  and  4  in  the  Northeast,  while 
two  far  Western  companies  and  one 
Southwestern  utility  report  that  their 
dealers  sell  no  water  heaters  at  all. 

The  dealer  has  been  left  out  of  the 
picture  in  some  cases  because  the 
power  company  has  been  selling  a 
local  assembly,  but  after  all  it  is  a 
matter  of  merchandising  a  better  hot 
water  service  to  homes.  And  if  the 
dealers  of  Company  N  sold  1,388 
water  heaters  in  the  last  year  and  a 
half  and  the  dealers  of  Company  C 
sold  690  and  the  H  dealers  sold  612 
and  the  D  dealers  sold  504,  those 
utilities  where  the  dealers  sell  a  neg¬ 
ligible  percentage  or  none  at  all  are 
overlooking  something  important. 


If  these  figures  mean  anything  at 
all,  it  gets  down  to  the  matter  of  mar¬ 
keting.  The  companies  that  stand  1, 
2,  3,  4  in  size  in  this  tabulation  also 
stand  2,  1,  3,  4  in  total  water  heaters 
put  on  the  line  in  this  period  of 
eighteen  months.  But  below  that  no 
relation  between  size,  saturation,  rate, 
average  consumption  or  average  ap¬ 
pliance  sales  is  apparent. 

To  get  the  load 

All  these  companies  advertise  and 
send  out  salesmen  to  talk  water  heat¬ 
ing.  They  pay  the  men  commissions 
and  bonuses  to  give  them  zeal.  Most  of 
them  co-operate  with  the  local  dealers. 
Some  give  them  generous  support. 
Most  of  them  have  periodic  cam¬ 
paigns  in  which  the  value  of  water 
heating  is  given  wide  publicity.  But 
the  figures  show  that  the  mere  doing 
of  these  things,  the  mere  providing  of 
a  rate  and  the  usual  inducements  to 
buy  do  not  insure  success.  Real 
progress  depends  upon  the  skillful  or¬ 
ganizing  of  all  these  influences  and 
the  intensity  of  the  pressure  of  selling 
that  is  put  behind  them. 

People  in  this  country  like  hot 
water — they  like  it  hot  and  plenty. 
And  electric  hot  water  heaters  are 
salable  or  there  wouldn’t  be  some 
201,000  of  them  now  in  use.  Around 
34,000  were  sold  in  1933  and  1934. 
This  shows  that  it  can  be  done.  The 
building  of  this  load  waits  only  for 


two  things:  (1)  a  merchandising  pro¬ 
gram  that  will  organize  every  possible 
persuasion,  influence  and  induc<  :nent 
— including  rental — to  make  pi'ople 
want  electric  water  heaters  and  (2) 
enough  man-power  to  put  them  over. 
It  calls  for  appropriations  and  opera¬ 
tions  on  a  large  scale,  to  build  this 
load  up  now  and  not  by  driblets  year 
by  year.  Such  a  program  will  sell 
the  employees  of  the  power  company 
first — immediately — and  all  the  deal¬ 
ers — so  that  these  electrical  men  will 
believe  in  what  they  sell.  Then  it  will 
enlist  every  plumber  and  electrical 
dealer  and  contractor  in  the  selling 
staff  by  making  it  profitable  business 
for  them. 

The  power  companies  in  this  group 
that  rolled  up  the  large  totals  per¬ 
formed  no  miracles.  They  used  no 
conjure.  They  sold  them — and  so 
can  every  other  utility — save  only 
those  which  face  gas  competition, 
priced  so  low  that  it  cannot  be  met — 
and  even  here  there  are  many  homes 
that  can  be  sold,  with  a  good  rate,  for 
the  safety  and  superiority  that  can  be 
offered.  And  that  bars  out  a  relatively 
small  number  of  cities. 

It  all  gets  down  to  the  simple  ques¬ 
tion  of  how  much  this  load  is  wanted 
and  how'  soon?  For  experience  has 
demonstrated  that  electric  water 
heaters  can  be  loaded  on  the  line  in 
direct  proportion  to  the  intensity  of 
selling  that  is  put  behind  them. 
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MEN  OF  THE  INDUSTRY 


) 


IE.  N.  Peak  New  President 
of  Contractors  Association 

Earl  N.  Peak,  president  and  general 
manager  of  the  Marshall  Electric  Com- 
I  pany,  Marshalltown,  Iowa,  was  elected 

i  president  of  the  National  Electrical  Con¬ 
tractors  Association  at  the  recent  con¬ 
vention  in  Chicago.  A  native  of  Wilsey, 
Kan.,  Mr.  Peak  entered  the  telephone 
industry  in  the  service  of  the  Farmers’ 
Mutual  Telephone  Company  at  Jesup, 


Iowa.  Three  years  later  he  joined  the 
Central  Union  Telephone  Company  of 
Molme,  Ill.,  and  after  serving  in  various 
capacities  he  entered  the  employ  of  the 
Marshall  Telephone  Company  at  Mar¬ 
shalltown,  remaining  there  for  three  years. 

He  spent  the  following  three  years  as 
manager  of  a  general  construction  and 
contracting  company  and  after  twelve 
years  of  such  general  experience  Mr. 
Peak  organized  the  Marshall  Electric 
Company.  For  many  years  he  has  been 
active  in  association  work,  having  been 
one  of  the  organizers  of  the  Iowa  Associa¬ 
tion  of  Electragists.  He  has  served  as 
vice-president  of  the  National  Electrical 
Contractors  Association  for  several  years. 


^  Frank  Webster,  for  several  years 
fcpresentative  of  the  Link  Belt  Company 
Wh  headquarters  at  Philadelphia,  Pa., 
has  been  appointed  New  England  sales 
manager,  with  offices  in  Boston,  Mass. 

^  Ralph  G.  Macy  of  South  Norwalk, 
Conn.,  special  adviser  to  the  federal  gov¬ 
ernment  on  utility  matters,  has  been  ap¬ 
pointed  chief  engineer  of  the  New  Jersey 
Public  Utility  Commission,  effective  Octo- 
hor  15.  He  succeeds  Col.  Philander 
Retts  of  Bel  mar. 

^  E.  E.  Ackland,  illumination  engineer 
'^th  the  Canadian  General  Electric  Com¬ 
pany  at  Vancouver  for  the  past  five  years, 
has  been  appointed  honorary  trade  com¬ 


missioner  and  general  representative  of 
the  New  Zealand  government  at  Van¬ 
couver,  B.  C. 

►  J.  B.  Wilkinson,  chief  engineer  of  the 
Fire  Insurance  Rating  Bureau,  Milwau¬ 
kee,  Wis.,  has  been  appointed  a  member 
of  the  Electrical  Council  of  Underwriters’ 
Laboratories.  Mr.  Wilkinson  will  fill 
the  vacancy  caused  by  the  death  last 
February  of  Frank  R.  Daniel. 

►  J.  B.  McCabe,  who  is  connected  with 
Montreal  Light,  Heat  &  Power  Consoli¬ 
dated,  has  been  appointed  treasurer  of 
the  Canadian  Electrical  Association,  to 
succeed  C.  W.  Hemming,  resigned.  Mr. 
Hemming  had  been  treasurer  for  the 
past  seven  years. 

►  A.  W.  Robertson,  chairman  of  the 
hoard  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  was  elected 
president  of  the  Electrical  Manufacturers 
Club  at  the  closing  session  of  its  thir¬ 
tieth  annual  conference.  Others  elected 
were  Robert  Edwards,  New  York,  vice- 
president;  Charles  L.  Peirce,  Jr.,  Pitts¬ 
burgh,  secretary,  and  W.  L.  Hinds,  Syra¬ 
cuse,  treasurer. 

►  Van  S.  Pickel  has  been  transferred 
as  superintendent  of  the  Ocoee  No.  1 
plants  of  the  Tennessee  Electric  Power 
Company  to  the  company’s  Nashville 
steam  plant,  where  he  will  fill  the  vacancy 
caused  by  the  death  of  Superintendent 
W.  E.  Campbell  last  June.  Thomas  B. 
Hardin,  assistant  to  the  superintendent 
of  the  Tennessee  company’s  Hales  Bar 
plants,  succeeds  Mr.  Pickel  at  the  Ocoee 
No.  1  stations.  Both  Mr.  Pickel  and  Mr. 
Hardin  have  been  with  the  Tennessee 
Electric  Power  Company  since  1919. 

►  Harris  E.  Dexter,  general  commercial 
manager  of  the  Central  Hudson  Gas  & 
Electric  Corporation,  has  been  elected  to 
the  board  of  directors  of  that  company, 
succeeding  George  H.  Howard  of  New 
York,  resigned.  Mr.  Dexter,  who  joined 
the  Central  Hudson  organization  in  1927, 
has  been  responsible  for  the  administra¬ 
tion  of  the  outstandingly  progressive 
commercial  and  sales  policies  of  that 
company.  Beginning  in  1928,  the  Cen¬ 
tral  Hudson  company  began  the  develop¬ 
ment  of  its  plan  of  sales  co-operation 
with  appliance  dealers  and  was  one  of 
the  first  companies  in  the  industry  to 
recognize  the  possibilities  of  co-opera¬ 
tive  merchandising.  From  this  early  be¬ 
ginning  co-operative  merchandising  as  a 
policy  has  been  advanced  by  a  process 
of  gradual  evolution,  under  Mr.  Dexter’s 
direction,  to  its  present  status  of  co¬ 
operative  action. 


M.  D.  Engle  Assumes 
New  Engineering  Duties 

Melvin  D.  Engle  has  been  appointed 
superintendent  of  the  station  engineer¬ 
ing  department  of  the  Edison  Electric 
Illuminating  Company  of  Boston,  fol¬ 
lowing  the  retirement  of  George  E.  Sea- 
bury.  A  native  of  Maryland,  Mr.  Engle 
was  graduated  from  the  University  of 
Michigan  in  1918.  He  was  formerly  as¬ 
sistant  to  the  electrical  engineer  of  the 


Consolidated  Gas,  Electric  Light  & 
Power  Company,  Baltimore,  and  subse¬ 
quently  assistant  to  the  chief  mechanical  . 
engineer  with  McClellan  &  Junkersfeld, 
consulting  engineers.  New  York.  He 
joined  the  Boston  company  in  1925  as 
assistant  to  the  head  of  the  depart¬ 
ment  which  he  now  has  in  charge. 

• 

►  Godfrey  Strelinger,  who  has  been 
associated  with  Kelvinator  Corporation 
in  various  capacities,  has  been  appointed 
general  assistant  to  the  vice-president  in 
charge  of  sales.  He  goes  to  his  new 
position  from  the  sales  managership  of 
Leonard  Refrigerator  Company.  Mr. 
Strelinger  joined  the  Leonard  organiza¬ 
tion  in  1933  after  spending  a  year  and 
a  half  as  Kelvinator  manager  in  Detroit. 

►  E.  A.  Kefgen,  manager  of  the  range 
division  of  the  Minnesota  Power  &  Light 
Company  since  1923  and  from  1916  to 
that  time  in  charge  of  the  operations  of 
one  of  its  predecessor  companies,  has  suc¬ 
ceeded  Howard  J.  Underhill  as  division 
manager  of  the  company  at  Duluth  and 
has  been  transferred  to  that  city  from 
Eveleth. 

►  D.  R.  Bonner,  local  manager  of  the 
Tennessee  Electric  Power  Company  at 
Ginton,  has  been  appointed  manager  of 
the  north  Tennessee  district  to  succeed 
C.  E.  Perkins,  who  has  been  transferred 
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STAMPINGS  AND  PUNCHINGS 


MACHINED  PARTS 


INSULATING 


MATERIALS 


Let  us  help  you 
the  appropriate  one 
for  your  requirements 


It  may  be  that  DIAMOND  VULCANIZED  FIBRE 
because  of  its  extreme  toughness  would  add  to  the  per¬ 
formance  of  your  equipment.  DILECTO — phenol  fibre 
— even  though  its  basic  cost  is  higher — might  be  a  more 
economical  insulation  because  of  its  unusual  combina¬ 
tion  of  desirable  properties.  VULCOID  on  the  other 
hand,  combining  as  it  does  the  properties  of  both  vulcan¬ 
ized  fibre  and  phenol  fibre,  may  be  the  insulating  material 
you  should  use.  And  if  high  heat  resistance  enters 
into  your  insulating  problem — there  is  MICABOND. 

Because  we  manufacture  all  these  insulating  materials 
— have  modern  and  complete  facilities  for  fabricating 
them  at  two  conveniently  located  plants;  Newark, 
Delaware,  and  Valparaiso,  Indiana — and  have  made 
thousands  of  varied  applications  of  them  throughout 
all  industry — we  can  offer  you  an  unbiased  recom¬ 
mendation  as  to  the  appropriate  one  for  you  to  use. 

Catalogs  have  been  prepared — and  are  immediately 
available — containing  engineering  data  of  value  to 
every  production,  design  and  purchasing  executive. 
Please  write  us  if  you  would  like  copies  of  these  catalogs. 
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Chicago,  Cleveland,  New  York,  Los  Angeles,  San  Francisco 
Spartanburg,  S.  C.,  Bridgeport,  Pa.  In  Canada,  Diamond  Slate  Fibre 
Company  of  Canada,  Ltd.,  356  Eastern  Avenue,  Toronto,  Canada. 
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to  the  middle  Tennessee  district.  Mr. 
Bonner  has  been  in  the  employ  of  the 
power  company  for  the  past  nine  years. 
W.  L.  Anderson,  formerly  local  man¬ 
ager  at  Carthage,  and  more  recently  in 
charge  of  commercial  merchandise  sales 
for  the  north  Tennessee  district,  was 
named  local  manager  at  Clinton. 

►  T.  J.  Newcomb,  formerly  Eastern 
manager  of  refrigeration  sales  of  the 
Westingliouse  Electric  &  Manufacturing 
Company,  has  been  promoted  to  the  po¬ 
sition  of  manager  of  commercial  refrig¬ 
eration  sales,  with  headquarters  at 
Mansfield,  Ohio. 

►  Ralph  A.  Johnson,  power  sales  engi¬ 
neer  for  the  utilities  operated  by  the 
New  England  Power  Association  in  the 
northeastern  district,  has  been  trans¬ 
ferred  to  the  Boston  headquarters  power 
sales  staff  of  the  New  England  Power 
Engineering  &  Service  Corporation. 

►  C.  E.  Perkins,  manager  of  the  Ten¬ 
nessee  Electric  Power  Company  for 
north  Tennessee,  has  been  appointed  to 
the  middle  Tennessee  position  to  suc¬ 
ceed  Clarence  Watson,  who  has  been  as¬ 
signed  to  the  Cumberland  district.  Mr. 
Perkins  has  been  associated  with  Ten¬ 
nessee  Electric  Power  in  various  operat¬ 
ing  capacities  for  the  past  nine  years. 

►  L.  E.  Morier  has  been  appointed  vice- 
president  and  sales  manager  of  the  Brown 
Wood  Preserving  Company,  Louisville, 
Ky.  Mr.  Morier’s  entire  business  career 
has  been  spent  in  the  pole  industry.  For 
seventeen  years  he  was  connected  with 
the  Naugle  Pole  &  Tie  Company  of  Chi¬ 
cago  in  various  capacities,  principally  in 
sales  work.  For  the  next  nine  years  he 
was  associated  with  the  Page  &  Hill  Com¬ 
pany  of  Minneapolis  and  was  district 
sales  manager  at  Dayton,  Ohio.  In  1932 
he  joined  the  staff  of  the  MacGillis  & 
Gibbs  Company  of  Milwaukee,  Wis.,  in 
a  similar  capacity,  still  being  located  at 
Dayton.  His  present  association  with  the 
Brown  Wood  Preserving  Company  was 
made  on  September  1. 

^  John  T.  Mountain,  for  36  years  active 
m  affairs  of  the  Commonwealth  Edison 
Company,  recently  retired.  Mr.  Moun¬ 
tain  entered  the  employ  of  the  old  Chi¬ 
cago  Edison  Company  in  the  statistical 
department,  but  soon  took  up  operating 
"ork.  As  one  of  the  earliest  substation 
operators  of  the  company,  he  was  pro¬ 
moted  to  the  newly  organized  load  dis¬ 
patcher’s  office,  became  chief  load  dis¬ 
patcher,  and  later  assistant  to  the  chief 
operating  engineer.  In  addition  to  his 
general  interest  in  operating  affairs  he 
concerned  himself  especially  with  lamp 
matters  and  policies,  as  a  member  of  the 
important  lamp  committee  of  the  Asso¬ 
ciation  of  Edison  Illuminating  Com¬ 
plies.  During  the  last  two  years  Mr. 
•  ountain  served  as  assistant  service 
manager. 


OBITUARY 


J.  Allen  Johnson 

Joseph  Allen  Johnson,  chief  engineer 
of  the  Bufifalo,  Niagara  &  Eastern  Power 
Corporation  and  president  of  the  Amer¬ 
ican  Institute  of  Electrical  Engineers 
1934-35,  died  October  4  at  his  home  in 
Niagara  Falls,  N.  Y.,  in  his  fifty-fourth 
year.  Mr.  Johnson  had  been  associated 
with  the  power  industry  of  the  Niagara 
frontier  since  1905,  when  he  entered 
the  employ  of  the  Ontario  Power  Com¬ 
pany,  Niagara  Falls,  Ont.,  following 
graduation  from  the  Worcester  Poly¬ 
technic  Institute. 

In  1912  he  was  made  electrical  engi- 


J.  A.  Johnson 


neer  of  the  Ontario  Power  Company  and 
when  that  utility  was  purchased  by 
the  Hydro-Electric  Power  Commission 
of  Ontario,  five  years  later,  he  became 
assistant  engineer  for  the  commission, 
at  the  same  time  retaining  his  association 
with  the  utility.  In  1918  he  was  ap¬ 
pointed  electrical  engineer  of  the  Cliff 
Electrical  Distributing  Company  and 
Hydraulic  Power  Company  of  Niagara 
Falls,  N.  Y.,  and  with  the  consolidation 
of  these  companies  and  the  old  Niagara 
Falls  Power  Company  to  form  the  Niag¬ 
ara  Falls  Power  Company  in  1918  he 
became  electrical  engineer  of  the  en¬ 
larged  company.  In  this  capacity  he  was 
responsible  for  many  important  features 
of  the  electrical  design  of  the  Niagara 
developments  during  the  period  of  their 
rapid  growth  from  1918  to  1924.  In  1929 
he  was  appointed  chief  electrical  engi¬ 
neer  of  the  Buffalo,  Niagara  &  Eastern 
Power  Corporation,  the  position  he  held 
at  the  time  of  his  death. 

Mr.  Johnson  had  been  active  in  the 
American  Institute  of  Electrical  Engi¬ 
neers  for  a  number  of  years  and  also  in 
committee  work  for  the  Edison  Electric 
Institute.  Last  June  he  was  made  the 
recipient  of  the  honorary  degree  of  doc¬ 
tor  of  engineering  by  the  Worcester 
Polytechnic  Institute  with  a  citation  that 
stated  that  Dr.  Johnson  had  risen  from 


a  humble  private  in  the  army  of  elec¬ 
trical  engineers  who  have  labored  and 
produced  at  Niagara  Falls  to  high  com¬ 
mand,  to  be  an  authority  in  his  chosen 
field  and  a  consultant  of  repute  and  that 
“great  honors  have  been  his  where  there 
was  much  honor.” 


►  Charles  E.  Wetzel,  advertising  mana¬ 
ger  of  the  United  Gas  Improvement 
Company,  Philadelphia,  was  found  dead 
on  the  morning  of  September  21  on  a 
bank  of  the  Little  Lehigh  River  in  a 
suburb  of  Allentown.  Mr.  Wetzel  had 
been  associated  with  U.  G.  1.  since  1909 
and  had  been  advertising  manager  for 
the  past  four  years. 

►  Charles  H.  Harvey,  chairman  of  the 
board  of  directors  of  the  Tennessee  Pub¬ 
lic  Service  Company,  died  at  Knoxville 
October  6.  Mr.  Harvey,  who  was  73  years 
old,  had  been  a  public  utility  official  for 
40  years.  Before  that  he  had  been  for 
ten  years  in  railway  service.  Since  1930 
he  had  been  chairman  of  the  board  of  the 
Tennessee  Public  Service  Company,  a 
subsidiary  of  National  Power  &  Light 
Company  in  the  Electric  Bond  &  Share 
system. 

►  Dr.  Samuel  R.  Pritchard,  for  42 
years  professor  'of  electrical  engineering 
at  Virginia  Polytechnic  Institute,  dropped 
dead  on  the  campus  September  30,  while 
walking  to  class.  He  was  72  years  of 
age.  For  the  past  ten  years  Dr.  Pritchard 
had  been  dean  of  engineering.  He  was 
a  fellow  of  the  American  Association  for 
the  Advancement  of  Science  and  a  mem¬ 
ber  of  the  American  Institute  of  Elec¬ 
trical  Engineers  and  the  Society  for  the 
Promotion  of  Engineering  Education. 

►  David  Henney,  a  pioneer  in  the  cen¬ 
tral  station  field  of  Connecticut,  died  in 
Upper  Montclair,  N.  J.,  September  19  at 
the  age  of  83.  He  was  a  native  of  Thomp- 
sonville.  Conn.,  and  in  his  early  career 
as  an  electrical  engineer  was  president 
of  the  Hartford  Power  &  Light  Company 
until  its  merger  with  the  Hartford  Elec¬ 
tric  Light  Company  in  1882.  Later  he 
was  connected  with  Westinghouse. 

►  Clyde  A.  Pratt,  formerly  manager  of 
the  engineering  department  of  the  Elec¬ 
tric  Bond  &  Share  Company  in  New  York, 
died  at  his  home  in  Stamford,  Conn., 
September  27  in  his  fifty-ninth  year.  Mr. 
Pratt,  who  was  born  in  Deerfield,  Mich., 
moved  to  Columbus,  Ohio,  to  organize 
war  relief  work  and  later  was  called  to 
Washington  and  New  York  to  organize 
a  war  relief  clearing  house  for  France 
and  her  allies.  He  was  decorated  by  the 
French  government  twice  in  recognition 
of  his  work.  After  the  World  War  Mr. 
Pratt  I  became  manager  of  the  engineer¬ 
ing  department  of  the  Electric  Bond  & 
Share  Company.  He  also  was  president 
of  the  Phoenix  Utility  Company.  He 
retired  in  1932. 
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Recent  Rate  Changes 

Georgia  Power  Company  has  been  called 
upon  by  the  Georgia  Public  Service  Com¬ 
mission  to  show  cause  why  industrial  rates 
should  not  be  reduced.  J.  P.  Wilhoit,  chair¬ 
man  of  the  commission,  announced  the  hear¬ 
ing  will  be  held  on  November  18.  This  nisi 
was  issued  at  the  request  of  cotton  mills  of 
the  state. 

• 

Rochester  Gas  &  Electric  Company’s  re 
duced  electric  rate  schedule,  which  is  ex 
pected  to  save  residential  customers  §338,800 
a  year,  has  been  approved  by  the  state  Pub¬ 
lic  Service  Commission.  The  approved  cuts 
provide  for  reductions  from  10  per  cent  for 
small  users  to  22  per  cent  for  big  customers. 
The  minimum  rate  of  $1  for  12  kw.-hr.  is 
unchanged.  • 

Peoples^  Power  Company  has  been  ordered 
by  the  Illinois  Commerce  Commission  to  re¬ 
duce  its  electric  rates  for  residential  and 
commercial  customers  in  Rock  Island,  Mo¬ 
line,  East  Moline,  Silvis,  Milan  and  adjacent 
temtory.  The  reduction  in  residence  elec¬ 
tric  service  will  result  in  savings  to  the  resi¬ 
dence  customers  of  approximately  $60,000 
a  year,  which  is  approximately  10  per  cent, 
of  the  company’s  gross  revenue  from  this 
class  of  service.  Similar  reduction  in  rates 
are  ordered  for  the  commercial  electric 
customers,  approximately  $36,000  a  year, 
which  is  about  10  per  cent  of  the  company’s 
gross  revenue  from  this  class  of  service. 
The  new  rates  will  apply  to  the  rural  cus 
tomers  served  by  the  company  except  for  the 
minimum.  The  proposed  schedules  of  the 
Peoples’  Power  Company  provide  for  a  more 
liberal  policy  of  rural  extension.  In  these 
schedules  the  company  proposes  to  finance 
rural  extensions  where  the  customers  guar¬ 
antee  a  monthly  minimum  of  2  per  cent  of 
the  cost  of  the  extension  for  a  period  of 
fifty  months. 

• 

Central  Power  &  Light  Company  has  re 
duced  its  residential  and  commercial  rates 
in  150  towns  in  south  Texas,  the  cut  result 
ing  in  a  total  saving  to  customers  of  $438. 
803  during  the  last  eighteen  months.  Room 
count  and  demand  features  of  the  former 
rates  have  been  abolished  in  these  new 
block  rates. 

• 

Bronx  Gas  &  Electric  Company  and  the 
Yonkers  Electric  Light  &  Power  Company 
have  carried  their  fight  against  Public  Sen- 
ice  Commission  orders  temporarily  reducing 
rates  to  the  Appelate  Division,  Third  De¬ 
partment.  Cuts  of  10  per  cent  and  6  per 
cent  respectively  had  been  ordered  by  the 
commission  in  the  rates  of  the  companies 
pending  determination  of  a  permanent  sched 
ule.  Both  utilities  obtained  stays  of  the 
orders  until  the  final  determination  of  the 
issue  in  the  courts.  The  utilities  contend 
the  commission  made  arbitrary  reduction 
in  the  rates  and  that  its  methods  of  com¬ 
putation  and  evaluation  are  unjust.  The 
Yonkers  company  argues  revenues  would 
be  cut  $116,000  annually  while  the  Bronx 
company  set  a  figure  of  more  than  $400,000 

New  York  Public  Service  Commission  h« 
announced  the  suspension  until  Novemlwr  28 
of  the  new  rates  of  the  electric  companies  of 
the  Consolidated  Gas  Company  of  New  York 
for  auxiliary  and  breakdown  service  “s  ® 
suit  of  the  petition  filed  by  the  Electric  Plant 
Owners  Association,  Inc.,  protesting  the  new 
rates  as  arbitrary  and  unwarranted.  The  new 
breakdown  and  auxiliary  rates  were  part  o 
the  general  reduced  rate  progranr  ^ 
submitted  by  the  companies  and  i,  t 

the  commission.  Consumers  complain^tna 
the  new  auxiliary  and  breakdown  schedul 
called  for  larger  payments,  in  many  cases, 
than  did  the  old  rates  in  these  classification 
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And  he  doesn't  hove  to  climb  any  poles  either.  Without  any 
difficulty  he  has  eliminated  your  insulator  maintenance  and 
replacement  problems  by  specifying  |P^  ♦  His  judgment  and 
knowledge  of  porcelain  gained  through  years  of  experience 
recognize  the  extra  features  of  |P^  Insulators.  He  knows  from 
service  performance  plus  thorough  tests  that  your  insulator  dollar 
goes  farther  with  Porcelain  Products  and  that  with  |P^  Insulators 
on  your  lines  you  are  assured  of  freedom  from  insulator  troubles. 


^ORCBLAIN  PRODUCTS  INC 
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Variable^Voltage  Drive  Boosts 
Gold  Dredge  Output 

[Continued  from  page  25] 

tered  air.  These  characteristics,  plus  the 
absence  of  heavy  vibration  at  this  location 
all  contribute  to  great  ease  of  maintenance 
and  low  maintenance  costs,  as  well  as  a  de¬ 
gree  of  safety  comparable  with  that  of  a  first- 
class  industrial  plant. 

An  independent  440-volt  distribution  board 
of  the  dead-front  type  occupies  one  end  of 
the  control  room  and  takes  its  power  from  a 
150-kva.,  2,300  to  440-volt  transformer  bank 
housed  in  a  fireproof  compartment  located  on 
the  main  deck. 

All  resistor  grids  are  of  the  unbreakable 
alloy  ribbon  type  and  are  located  in  the  huU 
compartment  adjacent  to  the  control  room. 

Instruments — Also  typical  of  mod¬ 
ern  industrial  plant  control  are  the 
instruments  with  which  the  boat  is 
equipped. 

In  the  winch  room  are  located  indi¬ 
cating  and  recording  buckets,  per- 
minute  meters  and  depth  gages.  The 
depth  gage  draws  a  curve  of  ladder 
depth  against  time  and  is  operated  by 
a  Selsyn  driven  from  the  ladder  hoist 
drum.  In  addition,  the  winch  room 
is  equipped  with  a  swing  bracket  car¬ 
rying  all  of  the  electrical  instruments 
to  which  the  operator  needs  to  refer. 

The  instruments  on  the  boat  give  a 
comprehensive  record  that  permits  of 
ready  analysis  of  all  operations. 


Built-up  Mica  Insula¬ 
tions —  Plates,  Segments,  Rings, 
Tapes,  Cloths,  Tubes,  Washers, 

Ro{)e  Paper  and  Miea,  Fish  Paper 

^  ’ 

and  Mica. 


PSIWlil 

EMPIRE 

Varnished  Cloths  and 
Papers — Varnished  Cloth,  Tapes 
(Seamless  Bias  or  cut  lengthwise). 
Silks,  Papers,  Canvas  and  Ducks, 
Cambric  Tubing. 


iJtMICOlb 


Laminated  Bakelite 
Insulations — Laminated  Bakelite 
Sheets,  Rods,  Tubes,  Fabricated 
Parts. 


Down  to  0.8  Lb. 
per  Kilowatt-Hour 

Improvements  in  the  efficiency  of  util¬ 
ization  of  fuel  oil  have  been  even  greater 
than  those  achieved  with  coal.  The  rate 
of  consumption  of  the  former  has  been 
reduced  by  24  per  cent  since  1926. 

The  U.  S.  Geological  Survey  has  an¬ 
nounced  the  following  comparative  fuel 
rates  for  coal,  oil  and  gas,  as  determined 
from  its  monthly  surveys  of  public  utility 
power  plants.  For  coal  and  gas  the  con¬ 
sumption  is  given  in  units  per  kilowatt- 
hour,  for  oil  in  kilowatt-hours  per  barrel. 

1926  1931  1934 

Coal,  Ib./kw.-hr.  ..  1.94  1.55  1  47 

Oil.  kw.-hr./bbl.  ...  243  329  353 

Gas,  cu.ft./kw,-hr.  .  22.2  16.9  17-0 

Some  of  the  regional  averages  are 
much  better  than  the  national,  the  best 
for  coal  for  1934  being  1.32  lb.  in  the 
Middle  Atlantic,  for  gas  13.9  cu.ft.  h> 
the  Pacific,  for  oil  368  kw.-hr.  per  barrel 
in  the  Middle  Atlantic.  The  best  fuel 
rates  in  1934  are  stated  to  have  been 
about  0.8  lb.  of  coal  and  11.0  cu.ft.  of 
gas  per  kw.-hr.,  and  450  kw.-hr.  per  bar¬ 
rel  of  42  gallons  of  oil. 

The  theoretical  heat  value  of  a  Wo- 
watt-hour  of  energy  is  3,411  B.t.u.  Since 
the  best  steam  plants  can  produce  a 
kilowatt-hour  from  about  10,500  B.t.u. 
the  over-all  efficiency  is  about  33  pet 
cent,  the  Survey  points  out. 


Insulations  of  other 
Types — Untreated  Papers,  Var¬ 
nishes,  Linen  and  Silk  Tapes. 
Fibre,  Spaghetti  Tubing,  Colton 
Sleeving,  Raw  Mica,  etc. 


Mica  Insulator  Company,  200  Varick  Street,  New  York,  N.  Y.;  542  So.  Dearborn 
St.,  Chicago,  Ill.;  1276  W.  3rd  St.,  Cleveland.  Branches  at  Birmingham,  Boston, 
Cincinnati,  Los  Angeles,  San  Francisco,  Seattle.  Canada:  Montreal,  Toronto. 


COMPLETE  INSULATION  CATALOG-NEW  PRICE  LIST 


(Mail  to  nearest  office)  Please  send,  without  obligation  on  my  part:  — 

□  Complete  Insulating  Catalog  87  □  New  Price  List  98 

Name _ _ _ 


.ompany 


Address. 
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f  The  years  have  proved  the  superior  reliability  that 
derives  from  the  high  strength-weight  ratio  of 

A.C.S.K. 

Now,  8-strand  A.C.S.R.  is  available  for  rural  lines. 
This  stranding  of  7  Aluminum  over  1  steel  increases 
strength  by  25%,  so  that  spans  can  be  materially  length¬ 
ened  without  increasing  stresses  beyond  reasonable  and 
safe  values. 

There  you  have,  tied  together  inescapably,  the  two 
important  advantages  of  A.C.S.R.;  low  line  cost  and 
sound  reliability. 


Add  further  this  fact:  on  flashovers,  the  steel  core,  in 
which  is  60%  of  the  strength,  is  always  protected.  Add 
further  the  fact  that  the  arc  is  unstable  on  the  Aluminum 
strands,  and  that  they  do  not  bum  deeply. 

Fittings?  They’re  interchangeable,  because  of  the 
inconsequential  increase  in  O.D.  of  the  new  stranding 
over  the  equivalent  7  strand  cable. 

More  than  ever,  A.C.S.R.  is  economy,  first  and  last. 
May  we  send  you  our  complete  data  on  this  new  strand¬ 
ing?  ALUMINUM  COMPANY  OF  AMERICA,  1838  Gulf 
Building,  Pittsburgh,  Pa. 


A  SATISFIED  PUBLIC 


results  from 
better 

STREET 

LIGHTING.. 


SILVRAY  Multiplex 
!  PP0CESSIN6 

— OFFERS  AN  Economical  Means 


r  Improvins  otre 

How?  Because  it  now  enables  the 
Utility  to  place  before  Civic  Authori¬ 
ties  a  proven  plan  for  an  increase  in 
effective  illumination  ransing  from 
30%  to  50%,  at  an  additional  cost 
about  the  same  as  the  present  cost  of 
street  lamp  renewals. 

Silvray  "Multiplex”  Processing  gives  con¬ 
trolled  and  directed  light  without  the  use  of 
separate  reflecting  devices. 


umination 


Silvray 

"Multiplex"  Processing 
Controls  and  Directs 
the  Light  Rays 
to  meet  Street  Lighting 
Requirements. 

Write  for  further  information 
or  have  one  of  our  engineers  call 
with  reference  to  a  Survey  or 
Recommendations— without  obli¬ 
gation. 


** Adequate  Street  Illumination  Pays  Permanent  Dividends^* 

AMERICAN  STREET  ILLUMINATING  COMPANY 

“Bached  by  S7  Years*  Street  Lighting  Experience” 

261  NORTH  BROAD  STREET  .  .  PHILADELPHIA,  PA. 


Survey  Technique  in 
Rural  Electrification 

[Continued  from  page  29] 
their  qualifications  as  salesmen,  with¬ 
out,  however,  having  anything  to  sell. 
Their  work  consisted  in  calling  on  the 
prospects  and  obtaining  sufficient  in¬ 
formation  regarding  their  circum¬ 
stances  to  permit  an  appraisal  of  the 
type  of  customer  who  would  be  inter¬ 
ested  in  electrification.  These  “rural 
inspectors,”  as  they  were  called,  were 
carefully  instructed  in  their  approach 
to  the  rural  dwellers  and  were  coached 
to  avoid  any  statements  tending  to 
give  an  idea  as  to  who  would  build 
extensions  and  as  to  when  the  con¬ 
struction  would  take  place.  Full  in¬ 
formation  on  the  appliances  which  the 
prospect  would  expect  to  purchase 
during  the  first  year  of  operation  of 
the  extension  was  sought  in  each  case. 
Complete  replies  to  inquiries  were  ob¬ 
tained  from  about  80  per  cent  of  the 
calls.  The  men  averaged  30  interviews 
per  35-hour  week.  Data  were  obtained 
by  mail  so  far  as  possible  in  cases 
where  personal  contacts  were  missed. 

In  the  headquarters  a  staff  of  elec¬ 
trical  engineers  under  a  supervisor  of 
engineering  prepared  cost  estimates  of 
extensions  based  on  the  field  informa¬ 
tion,  and  a  statistician  assembled 
figures.  A  drafting  force  under  a  chief 
draftsman  prepared  the  final  county 
maps  used  in  the  report  of  the  project, 
but  the  major  portion  of  the  drafting 
work  consisted  of  the  preparation  of 
final  record  drawings  for  each  indi¬ 
vidual  extension,  showing  location  and 
listing  major  materials. 

The  number  of  employees  varied 
from  week  to  week  (the  work  extended 
from  February  to  September),  with 
an  employment  peak  of  156  persons. 
The  average  experience  of  the  project 
employees  was  eleven  years.  A  num¬ 
ber  of  young  college  graduates  were 
included  in  the  various  field  parties 
and  the  parties  traveled  about  160,000 
miles  in  the  survey.  The  survey  de¬ 
veloped  extensive  data  pointing  to  the 
initial  construction  of  1,168  miles  of 
extensions  averaging  2.4  miles  each, 
covering  5,474  potential  customers, 
representing  an  estimated  line,  trans¬ 
former  and  service  wiring  cost  of 
$2,024,549,  an  annual  revenue  from 
energy  sales  of  $215,847,  a  customers 
wiring  cost  of  $730,760  and  initial 
appliance  outlay  of  $614,370.  The 
cost  of  the  survey  was  about  2  per 
cent  of  the  estimated  total  capital  cost 
of  lines,  wiring  and  appliances,  or, 
j  roughly,  $66,000. 
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Bristol’s  Recording,  Control  and  Indicating  Instruments  are,  so  to  speak,  the  “ears, 
eyes  and  nose”  that  see  and  detect  everything  you  want  to  know.  Let  these  depend¬ 
able  faithful  helpers  (a  few  of  which  are  shown  here)  tell  you  constantly,  accurately 
what’s  going  on  in  your  plant.  They  not  only  will  stop  your  fretting,  but  also  save 
you  plenty.  The  Bristol  Company,  Waterbury,  Conn.  Branches  in  principal  cities. 


Flow  Meter 


For  indicating,  recording,  con¬ 
trolling,  integrating  flow  of 
steam,  air,  gases,  liquids.  A 
rugged,  reasonably-priced  me¬ 
chanical  flow  meter  that  under 
severe  field  conditions  can  be 
counted  on  to  give  precision 
measurement.  Compensates  for 
line  pressure.  Recoids  rate  of 
flow,  line  pressure  and  tem¬ 
perature.  Bulletin  42$. 


Meta  meter 


a 


For  telemetering  pressure, 
liquid  level,  temperature,  mo¬ 
tion.  Twelve-inch  chart  at 
headquarters  records  instantly 
every  fluctuation  in  steam  pres¬ 
sure,  voltage,  or  level  occuring 
a  few  feet  or  a  thousand  or 
more  miles  away.  Simple  two 
wire  circuit  or  existing  tele¬ 
phone  line.  Bulletin  424. 


Electric  Indicating  Thermometer 

For  taking  temperatures  at  any  number  of  distant 
places,  indicates  temperature  with  precision  ac¬ 
curacy .  The  meas¬ 
uring  elements  or 
resistance  bulbs 
are  interchange¬ 
able.  Bulletin 
997. 


Synchro  Automatic  Control  Valve 

t  Diaphragm  operated,  V  port 

balanced  type.  For  a  given  air 
pressure  on  the  diaphragm  top, 
position  of  the  valve  opening 
is  the  same,  whether  pressures 
are  rising  or  falling.  There  is 
no  friction  loss.  Response  is 
instantaneous.  Bulletin  938. 


Thermo-Humidigraph 


Or  direct  reading  temperature 
and  relative  humidity  recorder. 
Eliminates  calculation  and  use 
of  humidity  tables.  Eliminates 
personal  errors.  No  water  or 
fan  required.  Accurate  below 
freezing  temperature.  Light 
portable  case  of  corrosion-re¬ 
sisting  materials.  Bulletin  413. 


Pyrometer  Controller 


For  ranges  up  to  3000°F.  Clean 
non-arcing  mercury-to-mercury 
electric  contacts  sealed  in  glass. 
No  relays.  Operating  mechan¬ 
ism  visible.  Accessible  tele- 
chron  motor,  mercury  switches, 
terminal  block.  Simplified  field 
inspection.  Safe.  Simple 
rugged  working  parts.  Bulle¬ 
tin  389. 


Full  Floating  Free  Vane  Air- 
Operated  Recorder  Controller 

Device  utilized  for  effeaing 
temperature  or  pressure  con¬ 
trol  floats  from  one  position 
to  another.  It  does  no  me¬ 
chanical  work.  It  encounters 
no  resistance  or  friaion.  Indi¬ 
cations  are  accurate.  There  is 
no  distortion.  Catalog  4001. 


Recording  Absolute  Pressure  Gauge 

As  easy  to  read  as  a  clock. 
Furnishes  continuous  24  hour 
record  of  absolute  pressure 
automatically  corrected  for  bar¬ 
ometric  variations  and  tem¬ 
perature  changes.  Supplied  for 
ranges  as  low  as  0  to  SO  milli¬ 
meters  head  of  mercury  col¬ 
umn.  Bulletin  401. 


Fully  Compensated  Liquid- 
Filled  Thermometer 

Charts  accurately  the  tempera- 
9  tures  to  which  the  sensitive 
bulb  is  subjected.  Neither  a 
long  length  of  connecting 
tubing  nor  disturbing  temper¬ 
ature  conditions  along  the 
9  tubing  can  impair  its  precision 
performance.  Bulletin  1002. 


Recording 


Recording 


Voltmeter 

For  furnishing  continuous  rec¬ 
ords  of  voltage  fluctuations  in 
transformers,  primary  voltages 
at  power  houses,  secondary 
voltages  at  consumer’s  pre¬ 
mises,  voltage  output  from 
emergency  storage  batteries, 
incoming  voltages  at  manufac¬ 
turing  plants.  Catalog  1S02-V. 

Ammeter 

For  furnishing  continuous  rec¬ 
ords  of  initial  inrush  and  op¬ 
erating  currents  under  variable 
load  conditions.  Used  in  con¬ 
nection  with  power  and  light¬ 
ing  circuits,  substation  buses, 
transformers,  grounded  neu¬ 
tral,  motors,  electric  furnaces, 
ovens,  signs.  Bulletin  1$02-A. 


Wattmeter 

Records  load  conditions  and 
power  consumption  of  genera¬ 
tors,  motors,  transformers,  and 
electrically-driven  machinery. 
Also  records  peak  loads,  cen¬ 
tral  station  output,  input  to 
mill,  load  of  each  building  or 
department.  Bulletin  1S02-W. 


BRISTOLS 

TRADE  MARK  REG.  U.  S.  PAT.  OFF. 

PIONEERS  IN  PROCESS  CONTROL  SINCE  188  9 
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In  addition  to  th«  rogular  trade  marks  —  the  Three  Pyramids,  the 
Silver  Strand  Cable  end  the  Grade  Number — these  new  grades 
are  further  identified  by  the  Double  Engraved  Lines  (Trade 
Mark  Registered)  down  the  center  of  the  brush. 


The  •xcepkional  uniformity  of 
Series  brushes — uniformity 
in  performance  as  well  as  in  physical 
properties — marks  a  definite  advance 
in  brush  manufacture.  It  eliminates 
the  brush  variable  from  machine 
performance. 


These  new  electro-graphitic 
brushes,  SA-25,  SA-30,  SA-35, 
SA-AO,  and  SA-A5,  are  progres¬ 
sively  graded  in  commutating 
properties  and  cover  a  wide  range 
of  application  on  heavy  duty 
equipment. 


Write  for  specific  recommendation  for  your  heavy  duty  D.C.  service. 


NATIONAL  CARBON  COMPANY,  INC. 

Carbon  Sales  Division,  Cleveland,  Ohio 

Unit  of  Union  Carbide  [1j^^  and  Carbon  Corporation 
Branch  Sales  Offices: 

New  York  •  Pittsburgh  •  Chicagu  •  San  Francisco 


Effective  Ways  to  Stop 
Energy  Diversion 

[Continued  from  page  33] 
partment  for  a  service  man  to  come 
out,  break  the  seal,  renew  the  fuse 
and  reseal  the  box.  Not  every  cus¬ 
tomer  has  a  telephone  nor  access  to 
one.  Besides,  the  strict  enforcement 
of  sealing  increases  costs  to  the  com¬ 
pany  in  more  service  calls  and  pro¬ 
longed  outages  and  is  inconvenient  to 
the  customer  in  the  delay  of  arrival 
of  the  service  man.  New  sequence,  of 
course,  obviates  all  these  diEBculties. 

The  U- jumper  prevention  devices 
are  seen  to  be  effective  for  only  a 
short  time,  after  which,  apparently, 
some  other  means  than  the  U-jumper 
are  employed.  The  tamperer  is  able 
to  carry  on  his  energy  diversion  with¬ 
out  the  breaking  of  seals  to  reveal 
his  practice. 

A  separate  investigation  was  made 
on  217  customers  suspected  of  tam¬ 
pering  in  order  to  check  the  effective¬ 
ness  of  meter  connection  boxes  and 
U-jumper  prevention  devices.  Monthly 
kilowatt-hour  readings  were  listed  for 
each  customer  for  several  months  be¬ 
fore  any  changes  were  made.  On  76 
of  these  customers’  installations  meter 
connection  boxes  were  installed  in 
new  sequence,  metal-inclosed  service. 
On  the  remaining  141  installations 
U-jumper  prevention  devices  were  in¬ 
stalled.  The  kilowatt-hour  readings 
were  kept  for  several  months  there¬ 
after. 

The  effectiveness  of  the  connection 
boxes  in  reducing  diversion  is  shown 
in  the  following  figures: 


. — Average  Monthly  Kilowatt-Hours  per  Customer-^ 


Type  of 

Before  After 

Installing  Installing 

Per  Cent 

Customer 

Boxee 

Boxes 

Increase 

1.  Residence . 

40 

53 

32 

2.  Small  commercial. . 

.  135 

219 

62 

1  and  2  combined . 

.  65 

97 

49 

From  the  141  customers  on  whose 
installations  the  U-jumper  prevention 
devices  were  installed  it  was  found 
that  this  method  of  reducing  energy 
diversion  was  not  very  effective. 
Therefore,  it  was  not  considered  worth 
while  to  carry  out  the  analysis  as  was 
done  above  for  the  meter  connection 
boxes.  The  same  condition  as  was 
found  in  the  original  field  study  was 
found  in  this  investigation,  namely, 
that  for  a  short  time  after  the  installa¬ 
tion  of  the  U-jumper  prevention  de¬ 
vices  energy  diversion  was  apparently 
checked,  as  was  evidenced  by  increased 
registration,  but  soon  the  registrations 
decreased  again  in  most  cases,  indicat¬ 
ing  resumption  of  energy  diversion. 
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and  Smith  C 
Hemenway 


All  parts  are  of  forced  steel,  heat-treated  for 
uniform  strength  and  finished  in  Cadmium 
Plate.  Ask  your  supplier  for  the  new  Crescent 
Wire  Grips.  You’ll  find  them  equally  efficient 
on  hare  or  insulated  wire.  Two  Sizes: 

Safm  Load  Weight 

No.  383-Max.  Open’g  Vi"  Min.  Open’g  %6"  5,000  Ib».  2  lbs. 
No.  385-Max.  Open’g  Min.  Open’g  %"  10,000  lbs.  4%11m. 


#  Here’s  a  new  Wire  Grip  hy  Crescent  that 
takes  hold  and  hangs  on  -  yet  cannot  injure 
wire.  Combines  all  the  best  features  of 
Crescent’s  famous  Buffalo  Grips  and  Haven’s 
Clamps  and  adds  many  morel  Easily  released 
by  a  flip  of  the  rope.  Absolutely  jam-proof. 
Extremely  lightweight  for  its  capacity.  Hook 
prevents  it  dropping  from  wire  and  injuring 
workmen  below. 

CIIESCEIVT  TOOL  COMPANY 


JAMESTOWN,  N.  Y 
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Indicating  Fusible  Cutout 

Fuse  outage  is  indicated  by  this  cutout 
with  the  appearance  (as  shown)  of  the  fuse 
cartridge  in  a  telltale  position.  Rupture  of 
the  fuse  releases  a  latch  which  holds  the 
cartridge  in  position  against  spring  pres¬ 
sure.  Action  of  the  spring  forces  the  cart¬ 
ridge  through  a  hole  in  the  bottom  of  the 


Potentiometer  Pyrometer 

Operates  on  the  potentiometer  principle  of 
temperature  measurement  with  its  inherent 
advantage  of  freedom  from  error  due  to 
change  in  resistance  of  the  couple  or  lead 
wires.  An  induction-type  motor  under  di- 


Available  to  trip  on  currents  from  26 
milli-amp.  to  2  amp.;  contact  ratinas 
available,  6  and  10  amp.  on  116  volts. 
Leach  Belsj  Co.,  Los  Anireles,  Cal. 

through  the  coil  reaches  a  predetermined 
value  the  armature  is  pulled  in,  allowing 
the  contacts  to  snap  open.  At  the  same 
time  the  armature  is  locked  in  a  closea 
position.  To  reset  the  contacts  the  coil 
circuit  must  be  opened  before  pressing  the 
reset  finger.  This  device  can  be  used  as  a 
circuit  breaker  by  connecting  the  coil  and 
contacts  in  series. 


Uses  121 -in.  strip  record  anil  also  11 -in. 
indioat inir  scale;  describeil  in  eataloffue 
1450.  The  Bristol  Co.,  Waterbury,  Conn. 


1 

1 

NEW  E  Q  V  1 

i 

i 

M  E  T 

i 

rection  of  two  galvanometer-controlled  con¬ 
tacts  operates  the  lead  screw  which  adjusts 
the  slide-wire  contact  to  maintain  emf.  bal¬ 
ance  in  the  potentiometer  system.  Design 
of  the  potentiometer  system  permits  magni¬ 
fication  of  sligl  »  galvanometer  deflections. 

• 

Industrial  Circuit  Breaker 

Industrial  circuit  breakers  of  this  make 
are  now  made  with  the  swing-out  interior 
feature.  The  breaker  unit  is  mounted  in 
a  metal  pan  hinged  to  the  box.  Thus,  it 
can  be  swung  out  away  from  the  box  to 


Available  in  sizes  from  15  to  60  amp., 

250  and  675  volts,  a.c.:  2  and  3  poles. 
Square  D  Company,  Detroit,  Mich. 

permit  access  to  the  interior  for  wiring. 
Since  the  operating  and  breaker  handle  are 
permanently  engaged  there  is  no  danger  of 
breakage  when  cover  is  being  closed. 

• 


Cycle  Recorder 

For  giving  pictorial  evidence  of  the  time 
during  which  current  flows  in  any  a.c.  cir¬ 
cuit,  this  cycle  recorder  is  especially  suited 
for  use  with  resistance  welder  timers.  It 


Dimensions  61x71x71  in.:  driving  coil 
tapped  for  use  at  any  of  five  amper¬ 
ages.  General  Electric  Company,  Sche¬ 
nectady,  N.  Y, 

provides  a  means  of  calibrating  or  adjusting 
the  timers,  of  producing  a  record  of  weld 
time  and  it  also  aids  in  duplicating  welds 
previously  found  satisfactory.  The  device  is 
oscillographic  in  nature.  A  polarized  reed, 
driven  by  a  coil  which  surrounds  it,  carries 
a  stylus  which  presses  on  a  moving  strip  of 
thin  paper  under  which  rotates  a  graphite 
roll. 

• 

Insulating  Compounds 

‘‘Self-Vulc’’  and  “Alr-Vulc.”  Self-Vul- 
canlzlng  Rubber  Co.,  Chicago. 


Overload  Trip  Relay 

This  relay  is  for  use  primarily  as  a  safety 
device  on  various  types  of  apparatus  for  the 
protection  of  the  equipment  against  exces¬ 
sive  current.  When  the  current  passing 


Plastic  and  liquid  self-vulcanizing  rubber 
compounds  are  now  available  for  electrically 
insulating  the  handles  of  linemen’s  and 
other  tools.  Further  application  is  found  in 
the  treatment  of  scaffold  and  raised  truck 
platforms  to  give  extra  insulation  protection. 


Available  in  two  ratings  for  6,000  or 
7,600  volts;  wet  process  porcelain  door 
and  box.  Porcelain  Products  Inc.,  Park¬ 
ersburg,  W.  Va. 

box  and  also  breaks  its  contact  with  the 
top  clip,  providing  air-break  separation.  In¬ 
dication  and  circuit  disconnection  are  ac¬ 
complished  without  exposing  the  box  to 
weather.  By  inserting  the  proper  fuse 
holder  or  disconnect  blade  the  cutout  can 
be  changed  from  indicating  to  non-indicat¬ 
ing  or  straight  disconnect  switch. 

• 

Sound-Level  Meter 

This  portable,  self-contained  noise  meter 
is  used  in  making  noise  surveys  where  the 
ability  to  make  rapid  readings  is  required. 
Response  to  various  frequencies  and  pitches 
is  similar  to  that  of  the  human  ear,  so  meas¬ 
urements  will  be  proportional  to  a  person’s 
impression  of  loudness.  The  microphone, 
of  a  new  type,  is  mounted  in  the  face  of  the 
carrying  case,  which  incloses  a  two-stage 


Type  RA-108;  dimensions  8fx51x4i  in. 
Electrical  Research  Products,  Inc.,  New 
York  City. 

amplifier,  designed  to  be  rugged  and  fool¬ 
proof.  A  range  of  18  db.  is  included  in  the 
indicating  meter,  while  a  “multiplier”  or 
attenuator  is  supplied  to  give  a  comprehen¬ 
sive  total  range. 
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VISUAL  RESPOB^SE 


LHte  an  I.  vtc^ nicies  ^a  id 


Details  unseen  under  other  types  of 
commercial  lighting  are  clearly  and 
quickly  visible  under  the  new  General 
Electric  High-Intensity  Mercury  Vapor 
Lamp.  Long  hours  of  work  under  this 
light  produce  no  eye-strain.  Excessive 
contrasts  between  light  and  shadow  are 
eliminated.  What  few  shadows  there 
are,  are  luminous. 

Greater  lighting  efficiency — more  lumens 
per  watt — is  one  of  the  inherent  quali¬ 
ties  of  the  G.  E.  High-Intensity  Mercury 


Vapor  Lamp.  In  fact,  the  lamp  costs 
less  to  operate  than  ordinary  light  on 
the  basis  of  light  emitted  per  watt  of 
power. 

Full  details  are  contained  in  a  sixteen- 
page  booklet  which  can  be  secured  by 
writing  the  General  Electric  Vapor  Lamp 
Company,  805  Adams  Street,  Hoboken, 
New  Jersey. 


GENERAL  ^  ELECTRIC 
VAPOR  LAMP  COMPANY 


Order  your  auxiliary  devices  which  were  designed  especially 
for  this  lamp  from  the  General  Electric  Vapor  Lamp  Company. 


6S7  Copr.  1934,  General  Electric  Vapor  Lamp  Cn. 
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peratures  up  to  150  deg.  F.  It  is  said  to  be 
unique  in  that  it  was  used  for  such  a  low 
air  temperature.  This  form  of  heating  ele¬ 
ment  is  claimed  to  give  the  lowest  value  of 
temperature  gradient  when  compared  with 
other  elements.  Since  this  unit  should  not 
run  at  high  temperatures,  elements  were 
designed  to  use  2i  watts  per  square  inch. 


Fused-Tap  Cutout 

Designed  primarily  to  provide  inex¬ 
pensive  fuse  protection  for  the  new 
rural  line  transform- 
ers,  this  device  con- 
sists  of  a  “snap  tap” 
clamp  supplied  with 
an  attachment  for 
t  holding  a  fuse.  At- 

I  tached  directly  to 

^  I  the  “hot”  wire  with  a 

t  c  h 


with  either  two,  four  or  six  lighting  cir¬ 
cuits,  are  provided..  Contacts  of  the  pull- 
cover  units  are  made  on  the  oqtside  of  the 
fuse  well.  Dead  front  is  removable  without 
disturbing  circuits  or  removing  pull  covers. 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

Bnlletins  and  catalors  now  available  to 
cnsineere  by  manufactoren  and  auoclationR 


Transformer  Type  Welder 

Automatic  control  is  a  feature  of  this 
single-operated  a.c.  welder.  When  the  op¬ 
erator  stops 

A  work  the  con¬ 
trol  cuts  the 
machine  off  the 
line.  Opera¬ 
tion  is  resumed 
by  pressing  a 
switch  in  the 
holder.  A 
welding  range 
from  100  to 
500  amp.  is 
said  to  meet 
the  need  for 
relatively  high 
current  values 
for  speedy  pro¬ 
duction  work. 

Smaller  transformer  type  a.c.  welder, 
ran^e  30  to  160  amp.  on  110  or  220 
volts,  also  announced:  large  welder  Il¬ 
lustrated.  Westinghoiise  Electric  &  Mfg. 

Co.,  East  Pittsburgh.  Pa. 


ll  clamp  or  s  w  i 

■I  stick,  it  eliminates  the 

j  II  necessity  for  brackets 

or  crossarms  to  sup- 
W  T  A  mechan- 

!  ical  connection  is  sup- 

y  :j  plied  to  hold  the  tap 

■I  wire  leading  to  the 

transformer. 

“Fused  tap  elanip,"  for  voltages  to  13 
kv.;  furnished  for  copper  or  aluminum 
conductors;  usee  standard  fuses.  Tips 
Tool  Co.,  Taylorville,  Ill. 


“Cable  Accessories,”  a  recent  General 
Electric  bulletin  (GEA-1839)  describes  and 
lists  in  78  pages  all  the  materials  required 
for  cable  jointing.  A  large  number  of  sec¬ 
tion  drawings  are  included  which  depict  vari¬ 
ous  types  and  kinds  of  power  cable  joints. 
Another  bulletin  (GEA-2113)  devotes  10 
pages  to  the  discussion  of  cable  compounds 
for  insulating  and  sheathing  of  cables.  A 
tabulation  of  specifications  is  included. 

Two  research  papers  on  thermocouples  are 
now  available,  for  sale  ($0.05)  by  the  Super¬ 
intendent  of  Documents,  Washington,  D.  C. 
Standard  tables  for  chromel-alumel  thermo¬ 
couples  are  given  in  paper  RP.  767,  while 
paper  RP.  768  deals  with  methods  of  testing 
thermocouples  and  thermocouple  materials. 
Both  papers  are  published  by  the  Bureau  of 
Standards,  U.  S.  Department  of  Commerce. 

Copperweld  wire  specifications  and  charac¬ 
teristics  are  tabulated  on  specification  leaf¬ 
let  S-35,  available  from  the  Copperweld  Steel 
Company,  Glassport,  Pa. 

Characteristics  and  features  of  rural  line 
transformers  are  tabulated  in  a  recent  4-page 
publication  obtainable  by  writing  the  Kuhl- 
man  Electric  Company,  Bay  City,  Mich. 

Construction  features  and  rating  specifica¬ 
tions  of  type  VS  air  compressor  units  are 
detailed  in  bulletin  L-621-B7A  of  the  Worth¬ 
ington  Pump  &  Machinery  Corporation,  Har¬ 
rison,  N.  J. 

Simplified  Practice  Recommendations — 
Carbon  Brushes  and  Brush  Shunts — com¬ 
piled  by  the  Department  of  Commerce,  Bu¬ 
reau  of  Standards,  are  now  available  from 
that  department  for  approval  by  the  elec¬ 
trical  industry.  Designated  as  R56-35. 

Metallurgy  of  Oxy-Acetylene  Welding  of 
Steel  is  the  title  of  a  release  available  from 
Linde  Air  Products  Co.,  205  E.  42d  Street, 
New  York  City.  The  release  is  an  abstract 
of  a  paper  presented  before  the  Interna¬ 
tional  Acetylene  Association. 

Relays  for  radio,  telegraph,  telephone  and 
broadcast  circuits,  power  houses,  alarm  sys¬ 
tems,  heating  systems  and  the  like,  are  de¬ 
scribed  in  catalogue  1-A  of  the  Leach  Relay 
Company,  Los  Angeles,  Calif.  Operation 
of  the  relays  and  their  application  are  illus¬ 
trated  by  means  of  numerous  wiring  dia¬ 
grams.  Specifications  and  dimensions  are 
tabulated. 

Operating  principles  of  dual  control 
liquid  coolers  are  explained  and  illustrated 
in  pamphlet  No.  3352  of  the  Larkin  Refrig¬ 
erating  Corporation,  Atlanta,  Ga. 

Data  to  assist  in  planning  indirect  light¬ 
ing  are  included  in  a  recent  26-page  publi¬ 
cation  of  the  Curtis  Lighting  Company,  Chi¬ 
cago,  designated  as  handbook  “H,”  series 
808. 

“Correct  Anchoring,”  a  booklet  contain¬ 
ing  information  on  methods  of  anchoring 
pole  lines,  is  available  from  A.  D.  Chance 
Company,  Centralia,  Mo.  It  explains  ad¬ 
vantages  of  patent  anchors,  describes  dif¬ 
ferent  types,  their  uses  and  holding  power. 
Data,  formulas  and  tables  are  included  that 
may  be  applied  to  solution  of  any  usual 
problem  in  pole  line  construction. 


Cutout  for  Rural 
T  ransf  ormerg 

Mounted  directly  on  the  single,  high- 
tension  bushing  of  the  new  type  rural  trans¬ 
formers,  this  device  provides  fuse  protection 
for  the  transformer  and  gives  ground  gap 
protection  against  lightning.  When  the  fuse 
blows  the  cartridge  swings  to  the  vertical 
position,  giving  indication  of  outage.  The 


New  Type  C  Fuse 

Suitable  for  substations,  industrial 
plants,  cubicles  and  confined  space 
applications 
where  blowing 

of  standard  ex-  . 

pulsion  type 
fuses  might 
cause  damage, 
has 

fuse 

and  used  i  i 

with  a  heavily 

constructed  a  |l 

cham- 
ber  and  con- 
denser  cham- 
ber  at  the  top 
of  the  tube. 

Visual  inspec- 
of  the 
fuse  per- 

mitted  by  the 
glass  tube. 

Capacity  ranire  i  to  400  amp.  for  7.5-. 

23-  and  34-kv.  systems.  Schweitzer  & 
Conrail,  Inc.,  Chicago.  111. 


“Fuzctte"  available  in  sizes  for  6.000, 
7,600  and  16,000  volts.  .Southern  State 
Equipment  Co.,  Birming-ham,  Ala. 

fuse  is  renewed  by  lifting  the  cartridge  off 
its  hinged  point.  Re-fused,  its  flared  socke, 
is  dropped  back  over  the  point  and  the 
swing  end  pulled  down  to  its  latch. 


Air  Heating  Unit 

Using  folded  and  formed  elements,  this 
heating  unit  was  developed  for  use  in  an 
industrial  air-heating  system  to  develop  tem- 


Service  Entrance  Device 

This  equipment  is  provided  with  two 
“Renu-Fuse”  pull-cover  units.  One  unit  is 
for  the  main  switch  and  fuses,  while  the 
other  is  for  range  disconnect  and  fuses. 
Two  terminals  for  water  heater  connection. 


Type  N  4264  e;  for  surface  or  flush 
mounting;  lighting  circuits  in  either  top 
or  bottom  of  cabinet.  Wadsworth  Elec¬ 
tric  Mfg.  Co.,  Covington,  Ky. 


Unit  rated  at  12  kw.,  230  volts,  3-phasu. 
Harold  E.  Trent  Co.,  Philadelphia,  Pa. 
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welder 


WHEN  you  buy  a  Lincoln  ^'Shield-Arc^^  welder 
you  get  more  than  lower  power  costs,  more 
than  lower  elertrode  costs,  more  than  lower  labor 
costs,  more  than  highest  quality  welding. 

At  no  extra  cost  you  share  in  many  other  im¬ 
portant  advantages  which  only  users  of  Lincoln 
welders  can  receive. 

For  example,  you  share  the  advantages  of  Lincoln’s 
quarter  century  accumulation  of  arc  welding  knowl¬ 
edge,  pioneering  leadership  in  development  of  im¬ 
proved  arc  welding  equipment,  expert  assistance  in 
welding  engineering,  guidance  in  redesigning  for  arc 
welding,  consultation  on  any  arc  welding  problem, 
instruction  in  all  phases  of  practical  arc  welding. 


POP:  "What  woman  was  it,  who  said, 
'It  ain’t  the  men  in  your  life  that 
count,  it’s  the  life  in  your  men’.” 

LAD:  "Let’s  talk  about  welding.  Pop. 
Lincoln  says  it  takes  more  than  a 
good  welder  to  get  all  the  profits  arc 
welding  offers.  That’s  why  they  give 
us  so  much  more  than  the  ^ Shield- Arc*  ” 


That’s  why  we  say  ^^Shield-Arc”  means  more 
than  a  welder.  And  that’s  why  there  are  more 
Lincoln  welders  in  use  than  any  other  make. 

If  it  is  your  responsibility  to  get  every  last  cent’s 
worth  of  value  for  each  dollar  your  company 
spends  on  welding  equipment,  we  suggest  you 
find  out  how  much  more  Lincoln  gives  you.  Mail 
the  coupon  today  to  ThE  LINCOLN  ELECTRIC 
Company,  Dept.  U-178,  Cleveland,  Ohio. 
Largest  Manufacturers  of  Arc  Welding  Equip¬ 
ment  in  the  World.  Mail  coupon  today. 


THE  LINCOLN  ELECTRIC  CO..  D«pt.  U-178,  CI*v*lancL  O. 

Gentlemen:  Please  send  full  particulars  on  " Shield- welding. 
I  now  weld  with  (check  which)  Q  electric  arc  O  gas  O  none 


Your  Name _ Title. 
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DRY-TYPE 

Outdoor  Potential 
Transformers 


Greater  mechanical  and  insula¬ 
tion  strength  is  one  of  the  out¬ 
standing  features  of  the  new  West- 
inghouse  type  PTO  outdoor  po¬ 
tential  transformers. 

The  high  insulation  strength  re¬ 
sults  from  winding  the  primary 
coils  on  Moldarta  spools  and  from 
a  newly-perfected  process  for  fill¬ 
ing  and  impregnating  with  a  high- 
strength  insulating  compound. 

The  all-welded  sheet  steel  case 
forms  a  sturdy,  moisture-proof 
container. 

Additional  features  are: 

1.  Coordinated  insulation — Surges 
flash  over  the  bushings  and  thus 
cannot  harm  the  windings. 

2.  Hish  accuracy  —  The  ratio 
changes  less  than  one  per  cent 
from  zero  to  full  load.  Trans¬ 
former  is  so  compensated  that 
from  zero  to  50%  of  nameplate 
rating  the  ratio  error  will  not 
be  more  than  ^  of  one  per  cent. 

3.  Long  lilt — Transformer  case 
is  solidly  filled  with  a  new  insula¬ 
ting  compound  that  will  not  de¬ 
teriorate  with  age. 

Type  PTO  transformers  are  avail¬ 
able  in  ratings  up  to  13,800  volts. 


Westinghouse 


DRY-TYPE  ^ 
TRANSFORMERS 


High  Frequency  for 
High-Speed  Motors 

{Continued  from  page  35] 

tors  for  high-frequency  service  are 
therefore  standardized  for  three-phase 
and  certain  frequency  series,  cor¬ 
responding  to  the  series  of  the  con¬ 
verters.  These  are: 

Normal-frequency  series,  based  on  60 
cycles  at  220  or  440  volts — Frequency 
range,  60  cycles  at  220  volts,  up  to  100  cycles 
maximum  at  367  volts. 

First  high-frequency  series,  based  on  120 
cycles  at  220  or  440  volts — Frequency 
range,  120  cycles  at  220  volts,  up  to  199 
cycles  at  367  volts  or  down  to  60  cycles 
at  110  volts,  or  120  cycles  at  440  volts  up 


Polyphase  Supply^^ 


Fused  svvilch - > 


Molor.-''  ^ 
slarier 


3- pole  double  ^ 
throve  swifch  ' 


Magnehc 

swilch 


^  ^CoHedor  ,H!gh- 
b  ^  rings  frequency 


High-speed  molors  'Normal- frequency  bus 


Fig.  4  —  Connections  for  operating 
motors  on  high  or  normal  frecpiency 


440- voH,  3- phase,  ^.i. 

60-cycle  supply  Til,  HagneHc 

H'Oh-  swifch-\ 

frequency  / 

generafed  TTl! _  / 

oufpuf^^  ^Drf,(,iried aufo-lrons-  f-  |  ^  y 

u'’  '■  former  and  frequency  I  *  |  I  *  j 
I  T  T  converter,  I  I  L—J 

, _ 4,'  ¥Tr 


3-phase,  BO-cyde) - 

transformer  oulpul 


Fig.  5 — Combined  auto-transformer  and 
frequency  converter 

to  150  cycles  at  550  volts  or  down  to  60 
cycles  at  220  volts. 

Second  high-frequency  series,  based  on 
200  cycles  at  110  volts — Frequency  range, 
200  cycles  at  110  volts,  up  to  540  cycles 
at  297  volts,  or  down  to  180  cycles  at  99 
volts. 

Portable-hand-tool  series,  based  on  180 
cycles  at  220  volts. 

If  a  motor  is  to  be  operated  on  two 
frequencies  it  should  be  chosen  for 
the  maximum  frequency.  If  based  on 
120  cycles,  it  will  operate  on  60  cycles 
at  one-half  rated  output. 

In  the  choice  of  motors  to  run  on 
the  higher  frequencies,  the  ultimate 
voltage  must  be  taken  into  considera- 


Coolies  Roast  Seeds 


From  the  seeds  of  an  oriental  tree  .  . 
comes  one  of  the  most  important  in 
gredients  of  insulating  varnish,  Chinese 
Tung  Oil.  Its  importance  can  be  mea 
sured  by  the  fact  that  millions  of  pounds 
are  sent  to  the  United  States  every  year 
Gx)lies  gather  the  Tung  seeds,  roast 
them  in  flat  dishes  over  open  fires,  and 
after  coarsely  powdering  them,  squeeze 
out  the  oil  in  crude  wooden  presses 


Research  has  brought  to  light 
many  curious  as  well  as  valuable 
facts  about  materials  for  electrical 
insulation.  And,  for  50  years, 
Westinghouse  has  maintained 
constant  research  to  develop  the 
finest  possible  insulation.  West 
inghouse  insulating  materials  are 
made  to  keep  your  equipment  on 
the  job.  Make  your  insulation 
dependable  .  .  .  specify  Westing 
house.  Send  for  new  booklet 
C-2033,  “Making  Insulation  Fit 
the  Job.”  Address  Westinghouse 
Electric  &  Manufacturing  Co., 
Dept.  100,  East  Pittsburgh,  Penna. 


Varnishes  -  Cemenb  -  Compounds 
Treated  and  Untreated  Fabrics 
and  Papers  •  Micas 

♦ 

Westin^ouse 

INSULATING 

MATERIALS 
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tion  so  that  prohibitive  voltages  may 
not  be  encountered.  A  motor  to  run 
at  10,800  r.p.m.  could  be  secured  by 
operating  one  built  for  the  120-cycle, 
440-volt  series  on  180  cycles,  but  since 
the  voltage  increases  in  the  same  pro¬ 
portion  as  the  frequency  this  would 
involve  an  ultimate  voltage  of  660, 
which  is  in  excess  of  the  allowable 
voltage  for  low-voltage  installations. 
We  would  therefore  select  a  motor 
built  on  the  basis  of  120  cycles,  220 
volts,  which,  at  180  cycles,  would  re¬ 
quire  330  volts,  which  is  acceptable 
in  general  practice.  The  limiting  fre¬ 
quency  for  motors  of  the  120-cycle, 
440-volt  series  is  150  cycles,  at  which 
frequency  the  output  voltage  is  550. 
The  voltage  of  the  converters  must,  of 
course,  agree  with  that  of  the  motors 
with  which  they  are  employed. 

In  some  classes  of  work  it  is  desir¬ 
able  to  operate  machines  at  different 
speeds  for  varying  kinds  of  service. 
At  times  we  may  wish  to  run  the  motor 
at  3,600  r.p.m.  on  60  cycles,  while  at 
other  times  it  should  run  at,  say,  6,000 
r.p.m.,  requiring  100  cycles.  The  ar¬ 
rangement  given  in  Fig.  4  shows  how 
any  group  of  motors  may  be  changed 
from  high  frequency  to  line  frequency. 

Where  the  supply  line  is  440  volts, 
and  some  motors  must  operate  at  220 
volts  and  others  at  high  frequency, 
both  can  be  served  by  a  converter  com¬ 
bining  the  functions  of  frequency 
changer  and  auto-transformer.  Such 
converters  have  an  additional  circuit 
to  provide  220-volt,  60-cycle  power, 
and  leads  are  brought  to  the  terminal 
board  so  that  connections  may  be 
made  as  shown  in  Fig.  5.  However, 
it  should  be  borne  in  mind  that  the 
total  power  drawn  from  the  unit 
should  not  exceed  the  total  rating  of 
the  converter.  If  half  the  converter 
capacity  is  being  taken  through  the 
auto-transformer,  the  power  that  is 
taken  from  the  collector  rings  will  be 
reduced  a  like  amount. 

• 

Line-Post  Insulator 
Development 

In  the  article  entitled  “Line  Post 
Insulators  Prove  Worth  on  66-kv. 
Line.”  in  the  August  3  issue  of  Elec¬ 
trical  World,  there  appeared  on 
page  32  the  statement:  “This  manu- 
lactui  r  had  been  conducting  similar 
tests  at  his  plant  during  a  period  of  a 
year  or  more  previous  and  the  results 
confirmed  his  own  findings.”  This 
sentem  e  should  not  have  been  attrib¬ 
uted  to  the  author,  Mr.  Doolittle. 


e 


CLOSE 


Picture  of  an  accident  about  to  happen! 
Rubber  insulated  cord  of  fixture  to  the 
left  as  it  appeared  wstb  braid  rolled 
bach  and  bushing  removed.  Notice 
how  outer  belt  of  rubber  has  dried 
up,  cracked  and  fallen  away  leav¬ 
ing  conductor  tnsulation  unpro¬ 
tected  from  abrasion. 


WIRE  FAILURE 


"No  light,  eh?  Probably  the  same  old  story — a  short  in  the 
cord  at  the  bushing.  Cord  on  chain  pull  pendants  certainly  has 
to  take  a  lot  of  abuse  where  it  enters  the  socket.  Let’s  have  a 
look  at  it — yes,  there  it  is;  rubber  insulation  heat-dried,  broken, 
fallen  apart  and  unprotected  conductors  chafed  bare.”  It’s  a 
familiar  story,  often  the  sequel  of  the  insulation  condition  illus¬ 
trated  above. 

Recently,  just  such  a  failure  crashed  a  pendant  into  a  delicate 
piece  of  machinery  and  the  cost  for  repairs  ran  into  thousands  of 
dollars.  An  unusual  case,  perhaps,  but  every  day  ordinary  cord 
is  failing  because  of  deterioration  caused  by  lack  of  immunity  to 
heat,  ^ckets  do  get  hot.  Shade  design,  wattage  and  other 
factors  increase  temperature  in  the  socket  50  to  100°  over  ambient. 
Under  these  baking  temperatures  ordinary  insulation  soon  becomes 
dry  and  brittle,  then  cracks,  opening  the  way  for  failure. 

Yet  you  can  eliminate  a  good  percentage  of  your  lighting 
fixture  maintenance  if  you  will  use  wires  and  cords  insulated  to 
stand  this  heat  condition.  We  refer,  of  course,  to  Rockbestos 
Heat  Resisting  Flexible  Cords  and  Fixture  Wires!  'The  insula¬ 
tion  of  these  wires  is  non-deteriorating,  heat-resisting  asbestos, 
impregnated  and  compressed  into  a  dense  felted  wall,  having 
ample  dielectric  strength  and  moisture  resistance — greater  mechani¬ 
cal  strength — and  permanent  flexibility.  Let  us  send  you  a  sample 
that  you  may  see  these  characteristics  for  yourself.  Use  the  handy 
coupon.  Rockbestos  Products  Corporation,  New  Haven,  Conn. 


wire  witfi  permanent  insulation 


Rockbestos  Products  Corporation,  New  Haven,  Cotm. 

Send  me  a  sample  of  Rockbestos  Heat  Resisting  Flexible  Cord  and  your  catalog. 


Name 

Street 


City  . State  .  | 
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This  jiiiper^ 
weaili^ing 
test  proves 


ORDINARY 
,  FENCE 


Gas  Testing  of  Cable  Sheaths 

[Continued  from  page  37] 
the  top  of  the  tool.  When  once  ap¬ 
plied,  these  devices  are  left  on  the 
cable  until  the  location  of  the  fault  is 
determined.  They  are  then  removed 
and  the  holes  in  the  sheath  sealed. 

Pressure  readings  are  now  taken  at 
the  temporary  valve  locations  and  a 
new  pressure  curve  is  plotted  to  a 
rather  large  scale.  The  intersection  of 
the  extended  pressure  gradients  should 


#  There  is  a  yardstick  of  fence  quality 
—  a  test  that  proves  in  a  few  minutes 
the  real  value  of  any  fence  fabric. 

It  is  the  impartial  Preece  test,  recog¬ 
nized  by  the  U.  S.  Bureau  of  Standards, 
which  gives  chain  link  fence  fabric  a 
quick  weathering  action  equivalent  to 
years  of  exposure.  In  this  test.  Cyclone 
12-m  fence  is  guaranteed  to  withstand 
a  minimum  of  twelve  one-minute  im¬ 
mersions.  This  is  two  to  three  times  as 
much  as  ordinary  fence  can  stand. 

Before  you  buy  any  Chain  Link  fence, 
submit  it  to  the  Preece  test.  Then  make 
your  selection.  All  Cyclone  Chain  Link 
fence  bears  the  Cyclone  12-m  seal  as 
our  guarantee  that  every  foot  will  meet 
this  extremely  high  standard. 

Every  prospective  purchaser  of  fence 
is  invited  to  mail  the  coupon  for  the 
famous  Cyclone  book — "Fence — How 
to  Choose  It — How  to  Use  It”.  It  tells 
how  to  get  more  for  your  money.  ^ 

CYCLONE  FENCE  COMPANY 
Ganaral  Oiiicaa:  Waukagan,  Ill. 

Branches  in  Principal  Cities 
Pacific  Coast  Division:  Standard 
Fanca  Company 
Ganaial  Oiiicas,  Oakland,  Calif. 

MAIl  THIS  COUPON  TOD^Y 

Cyclona  Fanca  Co.,  Waukagan,  Ill.,  Dapt.  A-101 
Plaasa  mail  ma  without  obligation  a  copy  of  your 
book,  "Fanca — How  to  Choosa  It — How  toUsalt." 

Name . . 

Address . 

City . State . 

I  am  intarastad  in  fancing  approximataly . 

faat  of  □  Industrial  proparty  □  School  □  Play¬ 
ground  □  Rasidanca  □  Estata  □  Camatary  proparty 


(yclone  pence 

Cyrfe^v  .»  o  "♦ypa''  u*  »anra  bw'  ■»  meda  astiu»'»a'y  ^ 

by  f  yctesa  Cb<*’ee<ty  idas*'*'ad  by  tb  j  fred«  wo's 

/////oj  -/A/Z  19  Z /»/////.  //rZju/////!/ 


Fig.  5 — Valve  for  detail  test 

now  indicate  quite  accurately  the  loca¬ 
tion  of  the  fault. 

In  taking  pressure  readings  at  per¬ 
manent  and  temporary  valve  locations 
every  effort  is  made  to  avoid  factors 
which  might  adversely  affect  the  de¬ 
pendability  of  the  pressure  curves.  As 
the  pressure  within  the  cable  under 
test  is  constantly  varying  because  of 
atmospheric  temperature  changes  and 
because  of  a  certain  amount  of  gas 
escaping  through  the  fault  or  faults 
which  are  being  sought,  the  readings 
are  taken  simultaneously  where  prac¬ 
ticable.  Where  this  procedure  is  not 
practicable,  readings  at  several  adja¬ 
cent  locations  are  taken  simultaneously 
and  the  readings  obtained  correlated 
in  plotting  with  those  obtained  at  the 
next  group  of  locations. 

Even  where  the  above  precautions 
are  taken,  it  may  not  be  possible  to 
obtain  an  accurate  location  of  a  fault 
from  the  pressure  curves.  This  condi¬ 
tion  is  usually  only  encountered  where 
the  leak  in  the  section  of  cable  is  ex¬ 
tremely  small  or  where  multiple  faults 
exist  in  the  section  under  test.  In  such 
instances  use  of  the  mercury  manom¬ 
eter  is  abandoned  and  the  differen¬ 
tial  pressure  meter  shown  in  Fig.  6  is 
used.  This  instrument  is  essentially 
an  inclined  manometer  employing  a 
liquid  of  low  specific  gravity.  Its  sen¬ 
sitivity  is  such  that  it  is  capable  of 
indicating  differences  of  pressure  be¬ 
tween  two  points  in  the  cable  as  small 
as  0.00005  lb. 

Where  the  differential  pressure 
meter  is  to  be  employed,  the  first 
attachment  is  made  in  the  vicinity  of 
the  temporary  or  permanent  valve 
nearest  to  the  location  of  the  fault,  as 
indicated  by  the  curve  of  manometer 


readings.  The  attachment  of  this  in- 
strument  necessitates  the  perforation 
of  the  cable  at  two  points,  usually  at 
two  adjacent  poles.  Wherever  pos¬ 
sible  one  of  the  valves  already  in¬ 
stalled  on  the  cable  is  employed  for 
one  of  the  attachments.  After  the  di¬ 
rection  of  flow  is  obtained  at  the  first 
point  of  application,  readings  are 
taken  at  intervals,  proceeding  along 
the  cable  in  the  direction  of  the  gas 
flow.  A  change  in  magnitude  or  a 
reversal  in  the  direction  of  the  reading 
indicates  that  the  fault  has  been 
passed.  By  proceeding  back  along  the 
cable  the  individual  span  in  which  the 
leak  exists  can  be  determined. 

The  foregoing  discussion  has  been 
predicated  on  the  assumption  that  the 
majority  of  the  cable  being  tested  is 
carried  aerially.  The  testing  procedure 
for  underground  cable  is  not  mate¬ 
rially  different,  except  that  the  read¬ 
ings  must,  of  course,  be  confined  to 
sections  of  cable  within  manholes.  As 
a  matter  of  fact,  the  testing  of  under¬ 
ground  cables  is  somewhat  simpler  in 
view  of  the  fact  that  exact  location  of 
faults  is  usually  unnecessary.  Where 


Fig.  6 — Differential  pressures 
are  measured 

the  two  manholes  have  been  deter¬ 
mined  between  which  the  fault  exists, 
it  is  the  usual  practice  to  remove  the 
section  of  cable  between  them,  rather 
than  to  undertake  repairs  of  the  cable 
in  place  by  excavating. 

Where  the  differential  pressure 
meter  is  employed  in  underground 
testing  the  two  attachments  are  made 
to  the  cable  as  near  as  possible  to  the 
points  at  which  the  cable  enters  and 
leaves  the  manhole.  While  differential 
pressures  can  in  this  way  be  obtained 
over  lengths  of  cable  ranging  only 
from  6  to  8  ft.,  the  sensitivity  of  the 
instrument  is  such  that  satisfactory  in¬ 
dications  are  in  general  obtained. 
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ADVERTISING  GIVES  SALESMEN  — 


EVEN  LEAGUE  BOOTS 


TO  outstrip  competitors  in  today’s  race  for  sales,  let 
advertising  win  the  attention  of  the  prospect,  create 
the  desire  to  buy,  and  establish  preference  for  the  product. 
With  these  things  done  by  advertising,  your  salesman  can 
start  on  the  actual  work  of  closing  the  sale. 


f 


I 


I 


It’s  highly  questionable  whether  you  can  meet  competition 
if  high-priced  flesh-and-blood  salesmen  do  the  penny-a- 
call  work  that  advertising  can  do  as  well.  Can  you  afford 
to  make  your  salesmen  devote  their  time  to  doing  the  work 
which  advertising  can  do  at  a  fraction  of  the  cost.^ 


i 


McGRAW-HILL  PUBLICATIONS 


McGraw-Hill  Publishing  Company,  Inc.,  330  West  42nd  Street,  New  York,  N.  Y. 
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Municipal  Items 


WHAT  is  the 

OSMOSE 

PROCESS 


for  the  Preservation 
of  Standing  Poles? 


What  is  this  new  process  for  wood 
preservation  that  is  now  receiving 
the  attention  of  leading  utilities 
throughout  the  United  States? 


The  OSMOSE 
PROCESS  Is- 


•  A  proved  method  for  arresting 
and  preventing  groundline  decay 
in  standing  poles.  .  .  .  NEW  only  in 
its  application;  utilizing  wood  pre¬ 
servative  compounds  that  have  been 
standard  for  20  years. 


•  A  guaranteed  economy  because 
it  prolongs  the  use-life  of  standing 
poles  and  materially  reduces  re¬ 
placements. 


•  Simple  in  its  application  requir¬ 
ing  no  capital  investment  in  expen¬ 
sive  equipment. 


•  Effective  because  the  preservative 
ctuiipounds  penetrate  deeply  into 
the  wood. 


•  NOW  BEING  USED  by  many  of 
the  country’s  largest  utilities  for  the 
preservation  of  their  standing  poles. 


WRITE  FOR  THE  BOOKLET 


giving  detailed  information  concerning 
the  Oi^moge  Process  and  its  application  to 
standing  poles  and  piling.  A  copy  will  be 
sent  upon  request. 


OSMOSE 
CORPORATION 
OF  AMERICA 


BUFFALO,  N.  Y. 


PARAGOULD,  ARK. — Application  of  the 
city  for  a  certificate  of  convenience  and 
necessity  to  build  a  municipal  power  plant 
and  distribution  system  has  been  dismissed 
by  the  Arkansas  State  Department  of  Public 
Utilities.  A  hearing  was  held  on  the  ques¬ 
tion  September  25,  when  lawyers  for  the 
Arkansas  Utilities  Company,  which  now  is 
supplying  the  city  with  electric  service,  urged 
that  the  petition  be  dismissed  or  that  action 
be  deferred  until  after  the  Arkansas  Supreme 
Court  acts  upon  a  case  involving  the  rights 
of  the  utilities  commission  to  grant  a  permit 
in  the  case.  The  utilities  company  con¬ 
tended  that  the  city  had  no  right  to  question 
jurisdiction  of  the  commission,  as  it  did  in 
its  application,  and  at  the  same  time  ask  the 
commission  to  grant  a  certificate  of  con¬ 
venience  and  necessity.  The  commission’s 
order  of  dismissal  said  the  department  will 
not  entertain  jurisdiction  when  the  applicant 
denies  its  right  to  act  in  the  case  and  that 
it  will  not  assume  jurisdiction  of  questions 
that  are  pending  before  the  courts  of  the 
state.  The  city  plans  to  build  the  plant 
with  a  P.W.A.  loan  which  will  be  secured  by 
a  bond  issue  voted  by  the  electors  of  the 
city  nearly  two  years  ago.  The  P.W.A.  has 
approved  tentatively  a  loan  of  $110,000  and  a 
grant  of  $90,000.  The  utilities  company  has 
a  suit  pending  in  the  District  Court  at 
Washington  to  restrain  Secretary  Ickes  from 
.  granting  the  city  a  P.W.A.  loan. 

LODI,  CALIF. — By  a  vote  of  1,306  to 
578  the  city  passed  a  $466,000  bond  issue  on 
September  12  for  the  erection  of  a  hydro¬ 
electric  plant  on  the  Mokelumne  River  for 
the  purpose  of  supplying  energy  to  the  city’s 
municipal  distribution  system.  The  bonds 
will  supplement  a  $130,000  P.W.A.  grant, 
making  the  total  cost  of  the  plant  and  270- 
mile  transmission  line  $5%,000.  For  many 
years  the  city  has  purchased  energy  whole¬ 
sale  from  the  Pacific  Gas  &  Electric  Com¬ 
pany  at  the  average  rate  of  $60,000  annually. 

DANVILLE,  VA. — By  a  majority  of  423, 
voters  decided  on  October  1  to  build  a  mu¬ 
nicipal  hydro-electric  power  plant  at  The 
Pinnacles  in  Patrick  County  at  a  total  cost 
of  $2,750,000  by  supporting  the  P.W.A.  bond 
issue  after  a  hard  and  bitterly  fought  cam¬ 
paign.  The  vote  was  1,953  for  the  bond 
issue  of  $1,513,000,  which  carries  a  grant 
of  $1,237,909,  and  1,530  against.  The  fav¬ 
orable  vote  on  the  proposed  power  plant  was 
an  absolute  reversal  of  the  stand  taken  by 
a  majority  of  the  voters  last  year,  when  by 
184  ballots  it  was  decided  to  decline  the 
government’s  offer  of  a  $3,000,000  loan. 

ST.  CHARLES,  MO. — City  bas  applied  to 
the  P.W.A.  for  a  grant  of  $29,250  to  help 
finance  a  proposed  municipal  light  and  power 
plant  to  cost  about  $65,000. 

SAN  ANTONIO,  TEX.— State  P.W.A.  of¬ 
fice  at  Fort  Worth  has  received  the  request 
of  the  city  commission  for  a  loan  of  $7,000,- 
000  to  finance  a  municipal  electric  light 
and  power  plant  and  a  gas  distribution  sys¬ 
tem.  A  preliminary  estimate  furnished  the 
city  fixed  the  cost  of  a  gas  plant  at  $5,500,- 
000  and  the  electric  plant  at  $11,000,000. 
Forty-five  per  cent  of  that  cost  is  approxi¬ 
mately  $7,000,000,  the  amount  of  the  city’s 
request  for  Federal  aid.  The  city  has  em¬ 
ployed  engineers  to  make  an  appraisal  of 
the  San  Antonio  Public  Service  Company 
properties,  incident  to  submission  of  a  propo¬ 
sition  of  municipal  ownership  to  the  voters. 
That  survey  will  not  be  completed  before  the 
first  of  next  year,  but  because  P.W.A.  set  a 
limit  on  time  for  receipt  of  applications,  the 
$7,000,000  request  was  prepared.  The  San 
Antonio  Public  Service  Company,  which 
values  its  properties  at  $30,000,000,  has  an¬ 
nounced  it  is  not  for  sale  and  will  resist 
installation  by  the  city  of  competitive  lines. 


AMERTRAN 

TRANSFORMERS 


For  Distribution 


And  Power 


Have  you  investigated  the 
advantages  offered  by 
AmerTran  Distribution 
and  Power  Transformers? 
During  the  recent  business 
depression  our  engineers 
have  been  actively  en¬ 
gaged  in  modernizing  our 
product.  Transformers 
now  available  incorporate 
all  latest  refinements  and 
will  satisfy  the  most  exact¬ 
ing  requirements.  May  we 
send  complete  informa¬ 
tion  on  equipment  to  meet 
your  specifications? 


AMERICAN  TRANSFORMER  CO. 

Transformer  builders  for  over  34  years. 


178  EMMET  NEWARK, 

STREET  N.  J.,  I  S..4. 
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the  junction  of  the  North  and  South  Platte 
Rivers  to  the  east  line  of  Adams  County, 
with  perhaps  an  overflow  in  Clay  County. 
The  estimated  cost  includes  the  construction 
of  main  canals  and  diversion  dams,  two 
rssenoirs  and  three  power  plants.  State 
Engineer  Tilley  has  given  his  approval  to 
both  the  eastern  Nebraska  rural  public  power 
district  and  the  Lancaster  County  power  dis¬ 
trict  as  to  the  feasibility  of  their  plans  for 
electrification  of  the  area  they  cover,  the  east¬ 
ern  district  covering  nine  counties,  includ¬ 
ing  Lancaster,  and  the  other  covering  only 
Lancaster,  the  city  of  Lin- 


niral  territorv  in 
coin  excepted. 

CAMDEN,  N.  J. — Action  of  Camden  voters 
in  ratifying  a  proposal  for  construction  of  a 
municipally  owned  electric  light  and  power 
plant  has  been  overruled  by  the  state  Su¬ 
preme  Court.  The  court  held  the  petition 
on  which  the  referendum  was  ordered  did 
not  contain  the  signatures  of  the  required 
number  of  qualified  voters.  The  petition  and 
referendum  were  contested  by  the  Public 
Service  Electric  &  Gas  Company.  Counsel 
for  Camden  argued  that  the  sanction  of  the 
voters  at  the  referendum  cured  whatever 
defects  there  might  have  been  in  the  petition 
and  that  Public  Service  was  tardy  in  bringing 
court  action.  Both  contentions  were  dis¬ 
missed.  City  Commission  had  voted  to  put  the 
issue  before  the  voters  again  in  November. 

BOONVTLLE,  N.  Y.— The  Anoellate  Divi¬ 
sion  of  the  New  York  State  Sunreme  Court 
has  been  asked  to  decide  whether  a  munic¬ 
ipality  making  a  profit  from  operation  of  its 
own  electric  light  plant  may  apply  the  eam- 
'ngs  to  fax  reductions  or  general  funds. 
The  question  was  raised  in  connection  with 
the  protest  by  the  village  of  Boonville  of  a 
Public  Service  Commission  order  reducing 
rates  of  its  municipal  plant  *15  000  an¬ 
nually.  The  commission  contended  that  the 
plant  was  making  a  profit  of  *10.000  an¬ 
nually  and  turning  it  over  to  the  general 
village  fund.  The  municipality  insisted, 
however,  that  this  was  permissible  and  that 
the  rate  reduction  would  bring  a  deficit.  The 
gate’s  order  was  originally  made  in  Mar^h. 
nut  the  operation  was  suspended  hv  Su¬ 
preme  Court  Justice  Gilbert  V.  Schenck 
Ending  the  outcome  of  the  appeal.  Justice 
Schenck  held  that  taxpayers  raised  the 
inoney  to  start  a  municipal  plant  and  are 
liable  for  any  loss  resulting  from  its  opera¬ 
tion.  “Tf  tliat  be  so,”  he  said,  “is  there 
*ny  logicil  reason  why.  in  the  event  of  a 
profit,  su'  h  profit  should  not  be  used  for 
proper  municipal  purposes,  thereby  relieving 
to  some  extent  the  burden  of  taxation?” 


Wagner  single-phase,  4000  kva.,  60  cycle,  69000  to  2400  volt  power  trans* 
formers  insulled  in  a  large  industrial  plant.  Since  dust  is  very  prevajent 
at  this  plant  and  may  accumulate  on  the  bushings  in  sufficient  quantities 
to  cause  normal-rating  bushings  to  flashover,  these  transformers  are  fur¬ 
nished  with  llS-kv  high  voltage  bushings  equipped  with  69-kv  coordinating 
gaps  for  use  on  69-kv  service.  (The  high-voltage  bushings  are  of  the  oil- 

61led  type.)  Write  for  Bulletin  175  which  completely  ^ 
describes  Wagner  Power  Transformers. 
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SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 


Simplified 


INSURANCE 


measurement 


CHICAGO,  ILL. — Commonwealth  Edison 
Company  has  approved  plans  for  extensions 
and  improvements  in  power  substation  on 
North  Western  Avenue.  Cost  over  $60,000, 
including  equipment. 

DAYTON,  OHIO — Bendix  Aviation  Cor¬ 
poration,  105  West  Adams  Street,  Chicago, 
III.,  plans  installation  of  motors  and  con¬ 
trols,  conveyors  and  other  equipment  in  con¬ 
nection  with  extensions  and  improvements  in 
former  plant  of  Radio  Products  Company, 
Dayton,  recently  acquired  for  new  precision 
instrument  works.  Cost  over  $200,000. 

ROCHESTER,  N.  Y.— Rochester  Gas  & 
Electric  Company  plans  extensions  in  trans¬ 
mission  lines  in  Wayne  and  Monroe  Coun¬ 
ties,  with  new  distribution  lines,  power  sub¬ 
station  and  service  facilities  for  rural  elec¬ 
trification  in  number  of  areas.  Fund  of 
$200,000  has  been  authorized. 

DENVER,  COLO. — Purchasing  Agent, 
Bureau  of  Reclamation,  receives  bids  until 
October  18  for  40  floodlights  (Proposal 
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KNOXVILLE,  TENN. 
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The  “M  E  G” 
Iniilatlon  Teeter 


Lincoln  Demand  Meters 
have  truly  simplified  the 
measurement  of  maximum 
demand.  They  contain  no 
complicated  mechanisms 
nor  rapidly  moving  parts. 
They  operate  as  simply  as 
an  ordinary  deflection  type 
indicating  meter. 


**From  1 927  to  1 934  our  plant  was 
Idle,  and  absolutely  nothing  was 
done  toward  electrical  mainte¬ 
nance.  .  .  .  Upon  being  given  the 
job  of  getting  ready  to  operate  the 
season  of  1934  ...  we  bought 
one  of  your  'Meggers’  and  I  can 
truly  say  the  cost  has  been  saved 
many  times  over,  especially  during 
that  period  of  renovation,  when 
the  wrong  'guess'  concerning  a 
certain  piece  of  equipment,  would 
have  meant  more  than  the  cost  of 
the  'Megger'.** 

From  the  Chief  Electrician  of 

a  largewestern  Sugar  Company 


-Tennessee  Valley 
Authority  has  authorized  construction  of  new 
transmission  lines  in  Western  Tennessee  dis¬ 
trict  from  connection  with  Wilson  Dam 
hydroelectric  generating  station  for  service 
at  Jackson,  Covington,  Trenton,  Dyersburg, 
Union  City  and  other  communities,  from 
which  points  a  series  of  secondary  lines  will 
be  built  for  rural  electrification  throughout 
this  area.  Project  will  include  about  250 
miles  of  steel  tower  and  wood  pole  lines, 
with  power  substation  and  service  facilities. 
Cost  about  $1,000,(X)0. 

INDIANAPOLIS,  IND.— Chevrolet  Com¬ 
mercial  Body  Division,  General  Motors  Cor¬ 
poration,  plans  installation  of  motors  and 
controls,  conveyors,  electric  hoists  and  other 
equipment  in  new  one-story  plant.  6(X)  x  1100 
feet,  for  commercial  automobile  body 
production.  New  power  plant  will  be  built. 
Cost  about  $750,000.  Albert  Kahn,  Inc.,  New 
Center  Building,  Detroit,  Mich.,  is  architect 
and  engineer. 

WAVERLY,  IOWA — Plans  extensions  and 
improvements  in  city-owned  electric  light  and 
power  plant,  including  installation  of  new 
Diesel  engine  units  and  accessory  equipment. 
Cost  about  $110,(XX).  Financing  is  being 
arranged  through  federal  aid.  Howard  R. 
Green  Company,  417  First  Avenue,  S.E., 
Cedar  Rapids.  Iowa,  is  consulting  engineer. 

MIAMI,  FLA. — Florida  Power  &  Light 
Company,  Miami,  has  authorized  construc¬ 
tion  of  new  transmission  line  from  Mims  to 
Shiloh,  Fla.,  for  commercial  service. 

PIQIJA,  OHIO— Plans  new  transmission 
line  to  Troy,  Ohio,  for  light  and  power  serv¬ 
ice.  Cost  about  $35,000.  Financing  is  being 
arranged  through  federal  aid. 

MEMPHIS.  TENN. — Standard  Brake  Shoe 
&  Foundry,  Pine  Bluff,  Ark.,  plans  installa¬ 
tion  of  motors  and  controls,  electric  fur¬ 
naces,  regulators,  electric  hoists,  conveyors 
and  other  equipment  in  new  foundry  and 
plant  units  on  site  recently  acquired  at 
Memphis.  Cost  about  $200,000. 

MIDVALE,  UTAH — United  States  Smelt- 


Smg/e  phase  meters 
in  any  capacity 


Polyphase  meters 
to  meet  every  need 


It  it  good  insurance  to  make 
“Megger”  tests,  not  only  after 
periods  of  idleness,  but  periodi¬ 
cally  during  operation  so  as  to 
avoid  unexpected  breakdown. 
Write  for  descriptive  “Megger" 
Catalog  No.  1400-W. 
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JAMES  G.,BIDDLE  CO. 


INSTRtMENTS 


ELECTRICAL 


1211-13  Arch  Phiiadcipmia.  Pa. 


In  Lincoln  Meters  only  one 
unit,  consisting  of  a  shaft, 
two  hiinetallic  coils  and  a 
pointer  moves,  and  that 
very  SLOWLY,  resulting  in 
low  maintenance  cost. 


Other  Biddle  Specialties 


'Megger”  Insulation  Testing  Instru¬ 
ments 

'Megger”  Ground  Testers 
'Megger”  Capacity  Meter 
'Ducter”  Low  Resistance  Testing  Sets 
'Dionic”  Water  Tester 
'Frahm”  Vibrating-Reed  Tachometers 
and  Frequency  Meters 
‘Jagabi”  Rheostats 

‘Jagabi”  Speed-Measuring  Instruments 
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CHAKLESTON,  S.  C. — Plans  extensions 
in  airport  lighting  system  in  connection  with 
expansion  and  improvement  program  at 
municipal  airfield.  Entire  project  will  cost 
$320,000.  Financing  has  been  concluded 
through  federal  aid. 

CARTHAGE,  OHIO — Penn-Maryland  Cor¬ 
poration,  Anthony  Wayne  Avenue,  has  ap¬ 
proved  plans  for  new  two-story  addition  for 
bottling  works.  Cost  about  $200,000,  in¬ 
cluding  equipment.  Headquarters  are  at  120 
Broadway,  New  York. 

COVINGTON,  ALA.  —  Covington-Cren- 
shaw-Coffee  County  Power  Association,  Cov¬ 
ington,  recently  organized,  has  secured  ap¬ 
proval  from  State  Rural  Electrification  Au¬ 
thority  for  construction  of  transmission  and 
distributing  lines,  with  power  substations  and 
distribution  facilities  for  rural  electrification 
in  parts  of  Covington,  Crenshaw  and  Coffee 
Counties,  totaling  about  145  miles.  Cost 
over  $100,000.  Financing  is  under  way. 

CHICAGO,  ILL. — Acme  Steel  Company, 
2840  South  Archer  Avenue,  plans  installa¬ 
tion  of  motors  and  controls,  conveyors,  elec¬ 
tric  hoists  and  other  equipment  in  new  one- 
story  addition  to  mill  in  Riverdale  district. 
Cost  about  $125,000. 

FULTON,  N.  Y.— Fulton  Silk  Mills  Cor¬ 
poration  plans  installation  of  motors  and 
controls,  conveyors,  etc.,  in  connection  with 
expansion  program  for  increased  output. 
Company  has  obtained  loan  of  $100,000  from 
R.F.C.  for  project. 

LE  MARS,  IOWA — Plans  new  city-owned 
electric  light  and  power  plant,  and  electrical 
distribution  system.  Cost  abo.,t  $410,000. 
Financing  arranged  through  federal  aid. 

McPherson,  KAN. — Plans  transmission 
line,  with  distribution  lines  and  facilities  for 
extensions  in  present  system.  Cost  $100,000. 
Financing  is  being  concluded  through  fed¬ 
eral  aid.  Bums  &  McDonnell  Engineering 
Company,  107  West  Linwood  Boulevard, 
Kansas  City,  Mo.,  is  consulting  engineer. 

'  FELLSMERE,  FLA.— Fellsmere  Sugar 
Company  plans  installation  of  motors  and 
;  controls,  conveyors,  loaders  and  other  equip¬ 
ment  in  new  local  cane  sugar  refining  plant. 


Wfieti  Winds  Whip 
Sleet  Coated  Power  Lines 


Crystallized  copper  wire,  repeatedly 
dexed  at  fastenings,  breaks  suddenly, 
resulting  in  failure  at  pumping  sta¬ 
tion.  Homes  in  darkness.  Domestic 
water  and  fire  flow  stopped.  In 
emergency  depend  upon 
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Gas — Gasoline — Diesel  Oil  Engines 
For  peak  load  and  standby 


Cost  about  $125,000. 

CHICAGO,  ILL, — Wisconsin  Steel  Com¬ 
pany  plans  installation  of  heavy-duty  motors, 
controls,  regulators,  turbo  blower,  electric 
twists  and  other  motor-driven  material-han¬ 
dling  equipment  in  connection  with  expan¬ 
sion  and  improvements  in  mills  at  South 
Chicago.  Cost  about  $2,000,000.  Company 
IS  a  subsidiary  of  International  Harvester 
Company,  Chicago. 

BRYSON  CITY,  N.  C.— Natahala  Power 
Company  plans  extensions  in  transmission 
and  distribution  lines  for  rural  electrification 
ia  several  districts.  Costs  over  $60,000. 
ANDERSON,  IND.— Greer  Steel  Com¬ 
pany,  Dover,  Ohio,  plans  installation  of 
heavy-duty  motors  and  controls,  regulators, 
transformer  equipment,  electric  cranes  and 
hoists,  and  other  equipment  in  new  strip 
steel  mill  at  Anderson.  Cost  $400,000. 
Yankton,  S.  D, — Plans  city-owned  elec- 
tnc  light  ard  power  plant,  and  electrical  dis- 
^bution  system.  Cost  about  $600,000. 
financing  is  being  arranged  through  federal 
Jid.  Buell  &  Winter  Engineering  Company, 
j  surance  Exchange  Building,  Sioux  City, 
®*a.  is  consulting  engineer. 
dearborn,  MICH. — American  Blower 
Cor^ration,  6000  Russell  Street,  Detroit, 
lich.,  plans  installation  of  motors  and  con- 
conveyors,  electric  hoists  and  other 
JJiipnient  in  new  one-story  branch  plant  at 
120  X  440  ft.  Cost  about  $250,000. 
•  wt  Kahn.  Inc.,  New  Center  Building,  De- 
is  architect  and  engineer. 


Council  Grove,  Kansas,  is  protected  in  emergency  by  an  85  hp. 
Sterling  FC-4  cylinder  engine  driving  a  6"  2  stage  Morris 
pump  at  1200  R.P.M. 


STERLING  ENGINE  COMPANY 

Home  Office  and  Plant:  Branch  Office: 

1270  Niagara  Street  900  Chrysler  Bldg. 

Builalo,  N.  Y.  ’  New  York,  N.  Y. 
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